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| ‘An extensive Appendix A Tab is required for Discoverer XII to cover the 
major changes that resulted from the decision to fly « diagnostic capsule 
and increase the detection capability of the Recovery Force. Some infor- 
mation contained in this basic text may be revised in Appendix A to re- 
flect operational changes made efter this publication. 


An extensive Appendix A Tab is also required for each of the flight ve- 
hicles after Discoverer XII because the recovery and post-recovery opera- 
tions sections have not been included in this basic text. This bas been. 
done because the Recovery Force configuration for subsequent — may 
Wa orth pita x igettional pe tata ta hen 
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_ This Discoverer System Test Directive (STD) has been prepared by LMSD 
Satellite Systems Operations Planning for the System Test Working Group 
as a requirement of Coatract AF 04(647)-538. Comments should be directed 
to the System Test Working Group. | 


The first basic Discoverer STD was dated 10 December 1959. A complete 
revision, superseding that basic document was published 12 February and 
partly revised on 7 and 11 March, 1960. This docoment is a complete revi- 
sion and supersedes all previously published basic STD material. All of the 
information and direction contained in this revised document are effective as 
of 20 May = | 


Appendix A in made up of Tab sections which are prepared separately for 
each flight. Information contained in each tab will be effective as of the 
date appearing on the approval page for the tab, unless otherwise indicated 
(i.e., a revision page). | 
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SECTION 1 
INTRODUCTION 


1. 1 APPLICATION 


The Discoverer sins Test Directive (STD) has been prepared for use in 
the conduct of tests defined in Discoverer Detailed Test Objectives (DTO), 


LMSD- 445725, as progressively modified by appendices to include succes- — 
sive Discoverer vehicles. The main body of this document is applicable to 
all flights and will be corrected as required. Specific data for individual 
flights are presented in appendices tabbed with the appropriate vehicle num- 
ber. The appendices will be issued chronologically at least 30 days prior 

to each programmed launch date and will be corrected immediately if changes 
occur subsequent to their publication. 7 


1.2 SCOPE OF SYSTEM TEST DIRECTIVE © 


The STD is a plan for the conduct of Discoverer flight operations under the 
‘direction of the Satellite Test Center (STC) and is to be implemented as _ 
a directive upon the initiation of applicable test operations. It provides 

a general description of the overall flight program with specific directions 
for tracking, data recording and transmission, and vehicle command 
operations required after the vehicle leaves the launch pad. It also details 
integration of the Recovery Force deployment and operations into the over- 
all system operation. 


1.2.1 This document defines the following: 


a. Configuration of the Discoverer System tracking, command, 
control, and communications network 


b. Sequence and format of aan and cognizance during 
7 system countdown 
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ce Tracking station prelaunch preparations 


ad. Mode of operation of Vandenberg AFB Tracking Station (VTS) 
and Mugu asia Station pene equipment during the launch 
phase 


e. Emergency gxvceairen and alternate modes of éeavation | 


for the launch phase as necessitated by equipment malfunctions 


f. Format and sequence for transmitting real-time exit data 


ge Mode of operation of caEnen for orbital acquisition and 
tracking 


he Emergency procedures and alternate modes of operation for 
orbital acquisition and tracking as necessitated by equipment 
malfunctions 


i. Control exercised by the STC over all elements of the system 
during aii, launch, orbit tracking, and PEECSry op- 
erations | 


j- Procedures for recovery force seeantely, checkout, briefing, 


deployment, and recovery operations 
k. Data and report requirements. 


1.2.2 Prelaunch and launch pad operations associated with the vehicle and 
launch pad facilities are purposely treated in generalities in this document. 
. Details of this phase of operations will be presented in the appropriate 
Discoverer Flight Test Directive (FTD), which is the responsibility of 

the Flight Test Working Group at Vandenberg Air Force Base (VAFB). 
Both test directives (STD and FTD) should be prepared using the DTO 

as a guide and must be in agreement with objectives and general test 
specifications presented therein. 


1.3 AUTHENTICATION 


_ The STD is reviewed and approved by the System Test Working Group and 

the 6594th Test Wing (Satellite) (ARDC) before publication, DTO, STD, 
and FTD together comprise the approved operational procedures for the 
conduct of each test. | 
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14 RELEASE OF aerial 


All official information releas ed ™ LMSD Gonseraiig flight operations will 
be presented to the Air Force System Test Controller by the LMSD System 


- Test Director. The Air Force System Test Controller will provide this 


information to Headquarters, AFBMD. ‘The release of information con- 
cerning flight operations will be made in accordance with the current 


- AFBMD bahamas Plan. 


1.5 LAUNCH NOTIFICATION 


_ Launch notification mes sages are prepared and disseminated by the 6594th : 


Test Wing (Satellite) (ARDC) to all appropriate activities. These messages 


are the receiving activities' official notification of the final approved launch 


date and time. 
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SECTION 2° 
PLIGHT INFORMATION 


2.1 OBJECTIVES 


_ The primary objectives of the Discoverer System flights will be the demon- 
stration of orbit capability, cognizance and control of satellite equipment 
during orbit, and air or surface recovery of a re-entry nose capsule for 
direct examination. A Discoverer Vehicle consists of Discoverer Booster 

(Thor), and Discoverer Satellite (Agena orbital stage plus Discoverer pay- 
load). The Discoverer payload will consist of either a GFE capsule for ad- 
vanced engineering tests, a Mark II biomedical capsule for studies involving 
small primates, GRD instrumentation, or a substitute diagnostic capsule to 
obtain comprehensive environmental data at the orbiting altitude.. A detailed . 
discussion of the test objectives is included inthe DTO. _ ; 





2.2 LAUNCH DATA oo 


2.2.1 Launch data are shown in Table A2-1 of Appendix A, the applicable 
Tab. (A numbered tab will be prepared for each flight.) | 


2.2.2 Pads 4 and 5 of launch complex SM-75-3 at Vandenberg Air Force 
Base have been designated for use in Discoverer Program ITA. The Dis- — 
coverer Vehicle will complete its roll program to the desired launch azi- 
muth before initiating the pitch program ten seconds after liftoff. Imme- 
diately following separation a -5 degree yaw maneuver will align the Dis- 
coverer Satellite with the Discoverer Vehicle coast velocity vector to ine 
crease the resultant velocity at satellite burnout. 
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2.2.3 In order to achieve the desired orbit, an automatic system will be 
used to determine the required orbital boost engine ignition time and 
velocity-to-be-gained correction. The Reeves guidance computer, ‘at 
Pt. Mugu Tracking Station, samples the VERLORT tracking data at two 
predetermined times after booster separation and from these data auto- 


- matically determines and displays the time-to-fire correction (Command 5) 


duration and the velocity-to-be -gained correction (Command 6) duration. 
If the displayed values are unrealistic, ‘the computer operator will disable 
the automatic system and transmit nominal values which are set into a back- 


up control panel prior to launch. 


2. 2. 4 The satellite aii programmer, which is started by the Subsystem 
D timer at booster separation, will apply a SS/D timer brake voltage at the 


_ predetermined time and stop the timer (delay engine firing sequence) for the 


nominal duration listed in Table A2-1 of Appendix A. Vehicle receipt of 
Command 6 is required for aie Ag termination of the timer hold applied by 
the orbital ‘programmer. | | é 


| . NOMINAL ORBIT DATA 


2.3.1 Nominal orbit data are tabulated in Table A2-1 of Appendix A, and 
maps of nominal orbit tracks are presented in Figures A2-1 through A2-6 
of Appendix A. An orbit (a pass or a revolution) pass is defined as that 
portion of the path of the vehicle between consecutive northbound crossings 
of the equatorial plane (ascending node) with Orbit One beginning at the first 
northbound crossing. Nominal acquisition ranges for an assumed 1000-sm 
tracking station reception are shown on the orbit charts. Acquisition times 
determined from the nominal ephemeris and line of sight range are pre- 
sented in Table A2-2. > | 
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2.4 ORBIT OPERATIONS PROGRAMMING . 





2.4.1 Orbit operations are programmed primarily by the orbital program- 
mer. This programmer operates from a prepunched tape program to turn 
on the radar beacon transponder and telemetry transmitting equipment with- 
in possible reception range of tracking stations and to turn this equipment 
-off at other times to conserve battery power. The orbital programmer also— 
controls the tape reset mechanism enabling and disabling functions and pay-. 

load functions as programmed. Midway in the recovery pass, the orbital 
programmer restarts the SS/D timer (which was turned off at the end of the 
launch phase). The SS/D timer then controls vehicle reorientation operations 
and sequences the nose capsule separation and initiation of the capsule re- 
entry operations. | 


2.4.2 The orbital programmer will be adjustable by ground commands 
"transmitted via the S-band radar link during flight. Commands will dictate 
the number and direction of discrete step changes in programmer cyclic 
vate to effect matching of cycles to the Discoverer Satellite orbit period. , 
A reset command will also be used to shift the tape program instantaneously 
to preselected and programmed reset index points ennpans to speci- 
fied reset latitudes. : 





2.4.3 The heart of the timer is a 35mm mylar tape driven past a row of | 

13 electrical contact brushes at a controlled linear rate of movement. Per- 
forations spaced in the tape permit electrical contacts to be made which | 
position relays according to a planned program of events. Twelve of the 
contact brush circuits position six relays either up or down. The thirteenth 
contact is used only to provide alternate re-entry sequence initiation if the 
alternate re-entry circuit has been selected. The minimum on-or-off dura- 
tion for one function is 30 seconds with a positioning accuracy of +10 seconds. 


| 2.4.4 A synchronous motor drives the program tape sprocket drum through 


suitable reduction gears. Motor speed, and hence tape linear speed, is 
2-3 
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controlled as a function of the variable frequency output of a tuneable os- 
_ cillator. The oscillator is tuned by positioning two 10-position (decade) 
stepping switches which connect graded resistors into the oscillator cir- 
| cuitry. The second stepping switch moves one step for each revolution 
(10 steps) of the first stepping switch, thus providing 99 steps. Each step 
a | varies the programmer cycle period by 10-2/ 3 seconds with the total period — 
| adjustable from 89. 6 to 107.2 minutes. With the orbital programmer cyclic 
period set to match the satellite orbit . period, the tape will travel exactly 
4.8 inches during each complete orbit. 


2.4.5 The orbital programmer provides the position of the increase/ decrease 
switch and the period setting in the programmer to the ground station via | 
telemetry. The increase position indicates that step commands will increase | 
the period setting. The existing period setting in the orbital programmer 
‘is telemetered both as a function of the position of the two stepping switches 
| and as a function of the input frequency to the synchronous motor driving | 
| the tape. The frequency data will be automatically converted to seconds and 
presented on a frequency counter remote display at the command console, 
while the stepping switch positions will be converted to the number of step 
adjustments set in the programmer and displayed in nixie lights on the com- 
mand console. The period setting can be determined in units of seconds, or 
minutes and seconds, by using Table 2-1 if the number of step adjustments 
or the stepping switch positions are known. The motor input frequency 
corresponding to each period setting is also listed. The programmer set- 
ting at launch is listed in Table A2-1 of a a A. The increase/decrease 


switch will be in the decrease poeition: 


2.4.6 A definite taal between program tape position and terrestrial 

| latitude is required for proper spacing of readout periods and initiation of 

: the recovery sequence. Correction of tape misalignment will be provided by | 
a reset function. Tape index points are predetermined for selected reset 
latitudes. An indexing disc will be clutched into the gear train at reset 
enable, 16 degrees latitude (approximately four minutes) ahead of the index 
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point on the tape, and will remain clutched in until reset dirable. Trans- 
mission of Command 3, reset, at any time while the disc is clutched in, will 
rotate the disc to its index position.and, through the gear train, will position 
the tape to its index position for the specified latitude. Upon releasing the 
clutch at reset disable, the disc is spring-loaded back to its initial position, 
four minutes before its index point, and is ready to be enabled for another 
reset point. Reset commands will be given only at the specified latitudes 
unless large orbital programmer deviations make it necessary to give a 
reset at a different latitude. | This will move the tape closer to the correct 
relationship before giving another reset command at the proper latitude. 


2.4.7 A reset monitor signal is given by a cam and microswitch arrange - 
ment on the indexing disc. Initiation and termination of the reset monitor 
signal mark specific points in the orbital programmer cycle which can be _ 
compared from orbit to orbit as a check on programmer period setting. 
The reset monitor signal is presented as a light on one command console 

| panel and on the shift napenriann’s panel. | 


2.4.8 In general the orbital programmer tape will be punched to provide 
readout whenever the vehicle is within reception range of any of the track- _ 
ing stations during the first 41 orbits. A graphical presentation of the pro- 
grammer sequencing is shown in Figure A2-7 of Appendix A. This illus- 

tratés beacon and telemetry plate voltage turn-on and turn-off, reset enab- 
ling and disabling, location of the reset point, and duration of the reset 
monitor signal as a function of the terrestrial latitude and orbital pass num- 
ber. This sequence will be adhered to if the orbital programmer period is | 
set to match the orbit period and the programmer relationship to the ter- 
restrial latitude is maintained by reset commands. 


2.4.9 The Discoverer Satellite will’ be. equipped with an alternate re-entry 
initiation circuit which will provide re-entry on Passes 15, 16, or 18, de- 
_ pending upon the time of transmission of the alternate ground command. 
- Commands 5 and 6, which are used for making engine firing corrections 
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during the ascent phase, will provide control of the re-entry selection during 
the re-entry phase. Separation will be programmed to provide necevery at 
the same latitude as the normal re-entry on Pass 17. 


2.5 IN-FLIGHT COMMAND CAPABILITIES 


2.5.1 Ground commands for the orbital programmer adjustment are sum- 


marized as: 


Command 1 (increase/decrease period) changes the direction | 
of the 10-2/3-second-increment period adjustment switch. By 


changing direction of the switch it will be in either the increase _ 


or decrease position which will affect the programmer period 


‘correspondingly. 


Command 1 does not select the direction; it merely throws the 
switch to the opposite direction. This command will be issued 


to change the direction of the increase/decrease switch only 


if necessary, as determined by telemetry data or command 
history. The switch position is presented on the vehicle com-_ 
mand panel as either an increase or decrease light. The 
switch will be maintained in the decrease position for telemetry 
calibration by oscillograph observers. 


Command 2 (step) provides a 10-2/3-second change in pro- 
grammer period in the direction dictated by the increase/ 
decrease switch. 


Command 3 (reset) repositions the program tape to predeter- 
mined locations corresponding to selected latitude positions. 
This command will not be given if the reset monitor signal is 
received at the desired time. 


2.5.2 The ground command for the payload function selector adjustment 
when an AET payload is carried will be: 


b. 


Cc. 


Command 4 (payload function selector) will step the selector 
through 11 positions. The issuance of one command advances 
the selector one position. To obtain a lower setting it is neces- 
sary to advance the selector through positions 10, 11, 1, 2, etc. 


_ The selector setting is transmitted from the vehicle to the 
' tracking stations by means of a 4-bit Gray code. | 


The execution of each Command 4 will be verified by command 
tone receipt verification via telemetry, and telemetry indica- 


tion that the payload function selector setting has advanced one 
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position. The number of commands transmitted will be limited 
to the number required to correct the setting, assuming that all 
the commands are received. Following transmission of the 
number of commands directed, the results will be evaluated and 
an additional command directed, if mecesenty: 


2.5.3 Ground commands for Sikes Satellite engine scukeol during the 


launch phase are: 


a. Command 5 (time-to-fire correction) will Sigs initiation of the | 
engine firing sequence by disengaging the timer clutch for the 

duration of the signal. Duration of the delay-fire correction is 
calculated and automatically transmitted by the Reeves guidance 
computer based on launch trajectory information. A nominal 
airborne delay will be achieved by the orbital programmer in 
the satellite if no ground commands are transmitted. If the 
validity of the computer computation is questioned, a nominal 
ground command will be sent to provide a more accurate delay | 
than the nominal airborne delay. 


b. Command 6 (velocity-to-be- gained correction) will be trans- 
mitted immediately following the Command 5 delay-fire. Dur- 
‘ation of the command may be from 1 to 25 seconds where each 
second of command duration will reduce the velocity-to-be- 
gained setting in the guidance integrator by approximately 
50 ft/sec. Command 6 must be transmitted immediately follow- 
ing termination of Command 5 in order to override the orbital 
ag, Henarase hold of the SS/D timer. Failure to send Command 

following Command 5 would result in continued hold by the 
orbital programmer until its programmed hold period has been 
cormmpleted. The earliest possible engine firing time is achieved 
by transmission of Command 6 at the time when Command 5 
would normally be initiated. | 


re 4 The ground commands for selecting the recovery pass will be: 


a. Command 5 (alternate re-entry selector) will select the alternate 
recovery sequence at any time following the launch injection 
phase. Re-entry will occur on Pass 15 if Command 5 is‘trans- 
mitted before the separation initiation point on that pass; on 
Pass 16 if the command is sent between the separation initia- 
tion point on Passes 15 and 16; and on Pass 18 if Command 5 is 
transmitted between Passes 16 and 17. | 


b. Command 6 (normal re-entry) will select the nieeal re-entry 
circuit providing re-entry on Pass 17 and will negate Command 
5 at any time unless the re-entry sequence has already been. 
initiated. If neither Command 5 nor 6 is sent, normal re-entry 
will | occur on Pass 17. 
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2.6 RE-ENTRY AND RECOVERY 

2.6. 1 Each flight operation will include a programmed recovery of a Dis- 
coverer Satellite re-entry capsule. Description of the re-entry capsule and 
recovery aids is contained in the DTO. Recovery will be made in the air 


with a surface recovery backup for the air recovery method. 


2.6.2 At the appropriate time during the recovery pass, the orbital pro-— 


grammer will restart the SS/D timer which will in turn initiate the re-entry 


sequence. This sequence is discussed in detail in Appendix A. 
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SECTION 3 
CONFIGURATION 


3.1 GROUND SYSTEM INFORMATION 


3.1.1 The operational structure is headed by the Satellite Test Carkex 
located at runny eres California. 


3.1.2 Two UNIVAC Scientific 1103AF large-scale digital computers in 

Palo Also will, at the direction of the STC, convert binary tracking data 
to an ephemeris, is sue acquisition data to tracking stations for ecbeequent 
passes, and predict the recovery area. 


—=3.1.3 Stations reporting directly or indirectly to the STC will be: 


Vandenberg Control Center (VCC), Vandenberg AFB, 
California, which will control blockhouse launch operations, 
the downrange telemetry ship, and = the launch phase, 
stations b and c (below) 


Vandenberg Tracking Station (VTS), location 34° 47! 23"'N 
latitude, 120° 30! 15" Ww — Vandenberg AFB, Cali- 
fornia — 


Vandenberg Auxiliary Ob rectetas Station (Mugu Tracking 
Station, MTS), 34 6' 40" N latitude, 119° as 23" a longitude, 
Pt. Mugu NAS, California } 


Kodiak Tracking Station (KTS), 57° 35' 54" N latitude, 
152° 10' 33"' W longitude, Kodiak Island, Alaska 


Hawaii Tracking Station (HTS), 21° 34' 11" N latitude, 
158° 18' 52" W longitude, Oahu Island, Hawaii — | 


Hawaii Control Center, Hickam AFB, Oahu Island, Hawaii 


Downrange Telemetry Ship -- for location on a given operation 
see Table A2-1 of Appendix A. 


Re-entry Telemetry Ship -- for location on a a given operation 
see Table A2-1 of perete A 
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3,2 SATELLITE TEST CENTER (STC) _ 


3.2.1 The STC will be provided with the following equipment: 


Communication console with switches for alternate voice/ 


' 100-wpm teletype (tT) circuits, with voice conference 


provisions 


Ampex tape ieee for recording all voice communications 


Sixty-wpm teletype equipment, including encrypting and 


- monitor equipment 


Status boards for presenting weather data, status of the com- 


plete communications system, equipment status at each fa- 
 eality, and status of data processing and dissemination 


Large wall-mounted polar map with a transparent overlay 
for manually plotting the tracking data as received; the over- 
lay can be rotated and will be adjusted to prerecuere the 
orbit for following passes 


Two television cameras with controls and monitor located 
in the Test Director's console; one camera is directed at 
the plotting board to present updated satellite position in- 


formation; the second television camera is directed at the | 


teletype receiver so that teletype messages may also be 
presented in the observation room 


System Test Controller hot lines to AFBMD, wes and the 


blockhouse. 


3. 3 VANDENBERG CONTROL CENTER (VCC) 


3.3.1 The VCC, located in the LMSD administration building at VAFB, 
will be equipped as the communications and command link between the STC | 
and each of the following launch stations: 


a. 
b. 
c. 
d. 


Blockhouse 

Vandenberg Tracking ! Station 

Mugu Tracking Station (Vandenberg wean 
Downrange Telemetry Ship _ 

Re-entry Telemetry Ship 


_VAFB Range Safety Office 


PMR Control (through MTS voice link) 
Optical Tracking Sites 
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3.3.2 The vec will have the following equipment to ere its control | 


functions: 


a. CGommunications control console 


b. Termination equipment for 60-wpm teletype (with secure 
capability) 


¢. Communications switchboard | 
d. Two back-lighted status boards 


3,4 TRACKING STATIONS 


3.4.1 Operating equipment at the tracking stations will include the following 


major items: 


a. VERLORT radar 


b. TLM-18 self-tracking antenna for telemetry and Doppler 
range signals (VTS and HTS only) 


c. Tri-helix antenna for telemetry and Doppler pone signals 
d. Mark 51 optical tracker (VTS only) 
@. Master timing system referenced to WWV 
£. Reeves orbit computer | 
g. Acquisition programmer : | 
h. Telemetry signal recording equipment 


i. Decommutation equipment for real-time presentation of 
commutated telemetry data 


j- Dual-arm vertical plotboards (three at VTS, two (each) at | 
HTS and MTS, one at KTS) for presentation of tracking 
coordinates 


k. Transmitting and receiving equipment for interstation ex- 
change of radar tracking data via leased land lines (Ts 
and MTS only) 


1. Teletype transmitting, receiving and conversation inaileabs 
for two-way transmission of radar tracking and acquisition | 
data between tracking stations and the Palo Alto Computer 


-m. Single side-band (SSB) radio at VCC, KTS, the Downrange 
Telemetry Ship, and the cere Telemetry Ship. 
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3.4.2 Functional capabilities of the tracking station configurations will 


include: 
a. 


f. 


Radar digital data sania on punched teletype ee in 
normal binary code format | 


Plotboard presentation of radar analog data in XY ana YZ, 
coordinated with time marks (X east, Y north, Z vertical) 


Doppler data frequency recording on aaa teletype tape 
in binary code format 


Telemetry data recording on magnetic tape 


Real-time readout of vehicle command verifications, timer 
adjustment parameters, payload conditions, and,in the case 
of launch stations, booster main engine burnout, orbit engine 
ignition and cutoff (by combustion chamber pressure or longi- 
tudinal acceleration data) | 


Positioning of all antennas toward the predicted satellite 
position until acquisition by means of the acquisition pro- 
grammer and the acquisition data Erereree by the aaa aa 
at Palo Alto 


Carry-over capability during temporary loss of tracking by 
the Reeves computer (orbit tracking) _ 


Radar command capability for adjusting engine fire time and 
duration of engine burning (MTS only), for adjusting orbital 
programmer cycles which control airborne beacon and telem- 
etry equipment, for adjusting the time of the recovery sequence 
of operations, and for commanding payload functions. . 


Capability of inter-slaving antennas on each station and, in 
the case of VTS and MTS, interstation antenna slaving functions 


Recording on punched teletype tape, in normal binary code 
format, of digital angle data from TLM-18 tracking woere a 
TLM-18 tracker is provided 


TLM-18 (where provided) analog data plotting i in polar co- | 
ordinates. 


Sixty-wpm teletype and 100-wpm pleyes or voice communi- 
cations for transmission and reception of data and intelligence 


At MTS only, a Reeves guidance computer will utilize radar 
analog data to automatically compute time-to-fire and velocity- 
to-~be-gained correction commands and will automatically | 
transmit these commands to the Discoverer Satellite. A 
manual backup system will provide for transmission of nominal 
commands as a backup to the guidance computer. 
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@ 3.5 RE-ENTRY TELEMETRY SHIP (PVT. JOE E. MANN) 


3.5.1 The Re-entry Telemetry Ship equipment will include: 


-a. Two tri-helix and one single-helix antenna 
b. Complete analog FM/FM ground station 

c. Two tape recorders for T/M data 
d. 8SB radio for ship-to- shore communication 
e. UHF radio for ship-to-aircraft communication 
f, Equipment for air pickup of magnetic tape data 
g- Doppler data receiving and recording equipment 
h. Decommutator rack (single channel Speer 
i. Teletype equipment. 


3.6 DOWNRANGE | TELEMETRY SHIP (KING COUNTY) 


3.6.1 The Downrange Telemetry Ship a aad will include: 


e a. Two single-helix antennas 
b. T/M receiving equipment 
c. Two tape recorders for T/M data 
d. SSB radio for ship~-to- Vcc communication 
e. UHF radio for ship-to- aircraft communication 
f. Equipment for air pick-up of magnetic tape data 
g- Doppler data receiving and recording equipment 
h. Teletype equipment 
i. Two 6-pen recorders 


3.7 HAWAIIAN CONTROL CENTER (HCC) AND RECOVERY FORCE. 


3.7.1 The HCC at Hickam Air Force Base, Hawaii, will control recovery 
operations in the Hawaiian area. Maps, charts, and status boards are pro- 
vided to present a complete and accurate status of all phases of the recovery 
operation. Communication equipment is also provided for continuous com- 
munications between the STC and HCC, and the recovery forces during 
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operational sozinda: Technical assistance to the Recovery Test Controller 
will be provided by the LMSD Recovery Test Director. 


3.7.2 The basic Recovey Forcefor the recovery operation will consist of 

the elements listed below plus required supporting personnel, supplies, and 

services. Deployment deviations will be directed by the HCC if all of the 

elements are not available. The HCG will notify the STC if the Recovery 

Force is reduced below the level considered by the HCG to be necessary for 

successful recovery operations. Endurance stated for the air elements is 
the flight time available for performing recovery and search operations. 


Recovery Force elements are: | 


a. Four RC-121 aircraft equipped with APS- 20 surveillance > 
radar and APS-45 height finder radar. Range of the RC-12] 
is approximately 3040 nm at 190 knots true airspeed with an 
endurance of approximately 16.0 hours. © 


b. Nine C-119 aircraft equipped with Model 80C air pick-up | 
equipment and a 64-degree forward sector coverage direction- 
finder (D/F) system to home on the capsule beacon. By using 
their auxiliary fuel tanks the C-119J aircraft can travel a 
distance of 2240 nm at 160 knots true airspeed with a result- 
ant endurance of approximately 14.0 hours. 


c. Two WV-2 aircraft (if available) with frequency interference 
control (FIC) equipment, D/F equipment, and telemetry re- 
ceiving and recording equipment. Range of the WV-Z is 
approximately 2300 um at 190 knots true airspeed with an 
endurance of approximately 12.0 hours. 


d. Two victory ships, USNS Haiti and Dalton (Victory), with two 
HRS-3 helicopters, telemetry receiving and recording equip- 
ment, and 350-degree D/F equipment on board each ship. The 
victory ships have top speed in advance of 15 knots and suffi- 
cient supplies for 50 days on station. The HRS-3 helicopters 
will have an operating range of 90 nm (two aircraft operation, 
visual flight rules conditions, visual or radar contact and con- 
trol) with 30 minutes of loiter time under ideal conditions and 
necessary equipment for effecting water recovery of the re~- 
entry capsule. The primary mission of the helicopters is to 
extend the visual acquisition and surface recovery range of 
the victory ships. Each ship will be provided with necessary 
equipment for handling and storing the re-entry capsule. If 
operating singly, the helicopters will remain within visual | 
| | | | range of the recovery ships for maximum safety since they do 
: not carry D/F equipment. Both ships will be equipped to pro- 
| | | vide winds aloft weather data. 
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3.8 COMMUNICATIONS 


3.8.1 The interstation communications consist primarily of 60-wpm tele- 
type and 100-wpm alternate voice/teletype. The 60-wpm teletype is used 
to transmit or receive acquisition and command messages, Doppler cali. 
bration, weather and equipment status reports, performance and command 
summaries, and general information messages and instructions. The 
60-wpm teletype is maintained in the conference mode. The 100-wpm tele- 
type is used to transmit or receive acquisition programs, TLM-18 analog | 
data, Doppler. data, and VERLORT data. The 100-wpm alternate voice line 
is used for all voice communications, including reporting of real-time read-. 
outs during active pasees. The STC controls the status of the 100-wpm cir- 
cuit and selects either the 100-wpm teletype or voice, conference net, or 
individual station communications. | 


3.8.2 A voice lease-line, which can be connected to the conference net, 
links the System Test Controller with AFBMD, VCC and the blockhouse, 


3.8.3 A Schematic of the interstation communication network is presented 
in Figure 3-1. | | 


3.8.4 A complete discussion of the Recovery Force communications system | 


is contained in Recovery Operations Communications Plan, LMSD ~4169 2i, 
- and in the Recovery Test Directive, LMSD 90270. | 


3.9 TRANSMISSION FREQUENCIES 


3.9.1 Transmission frequencies of the satellite S-band beacon transponder, 
the satellite telemeter transmitter, the satellite C-W acquisition beacon, 
the recovery capsule telemeter transmitter, and the recovery capsule beacon 
transmitter are listed below. If additional transmission frequencies are 
used on a paella flight, they will be épecified in Appendix A for that 
flight. wae ee is 
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. Satellite transponder receiver _ 2850 me 
Satellite transponder transmitter 2920 me 
Satellite telemeter transmitter 237.8 mc 
Satellite C-W acquisition transmitter 232.4 me 


Recovery capsule telemeter transmitter 228.2 mc 
Recovery capsule acquisition transmitter 235 mc + 12 me 


3-9 


LOCKHEED AIRCRAFT CORPORATION _—SECREF MISSILES and SPACE DIVISION 


SEPRET -  UMSD-445720 
| _<, | Revised Page 


20 May 1960 


SECTION 4 | 
PRELAUNCH OPERATIONS 


4.1 GENERAL 


4. 1.1 Prelaunch procedures for the tracking stations, the STC, and the 
Palo Alto Computer will be primarily equipment checkout and calibration 
operations necessary to assure equipment readiness. Discoverer Tracking 


Station Operating Procedures, LMSD-445472, in accordance with System 
Checkout Plan, LMSD-411459, will be used. System operation exercises and 


data transmission checks will be conducted to verify the proper operation of 


communications equipment. Flybys of aircraft equipped with beacon and 
telemeter equipment will be accomplished at the stations to demonstrate 
operational readiness. Following these operations, a dress rehearsal in- 
volving all stations will provide a comprehensive readiness check while im- 
proving proficiency of operations. Periodic weather reports will be sub- 
‘mitted from various stations and the effect on flight eae will be eval- 
uated at the STC up to the time of launch. 


4.1.2 Communication checks and station status checks will be made periodi- 
cally each day at the dis cretion of the STC, and are not included as specific 
items in the countdown. Any change in station status, if a malfunction is in- 
volved, with an estimated time required for correction, will be i 
aire neny by the station. 


4.1.3 Countdown times are given in X and T terms where X is launch day 
(X-2 is the second day before launch); correspondingly, T is launch time 
(T-2 is two hours preceding scheduled launch). When time in minutes or 
seconds is significant, T-2 minutes or T-2 seconds is used with the unit in 
all cases. ETPD is used in the same manner as T, but references the esti- 
mated time of parachute deployment rather than launch time. 
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4.2 SYSTEM COUNTDOWN SEQUENCE _ 


4.2.1 Prior to X-6 day, station equipment will be checked and calibrated so 
as to be fully qualified for flight operations. Careful attention must be given. 
- to the calibration of voltage dials or other indicators used to present the or- 
 bital programmer period setting in real time from telemetry data. 


4.2.2 System countdown operations will begin on X-6 day. Starting on this 
day, the STC will conduct checkout exercises which include an operations 
exercise emphasizing communications and data evaluation proving satisfactory 
status of teletype conversion, transmission, and reception equipments. 
Table 4-1 describes the operations and shows the approximate times at which 
_ they are scheduled in the prelaunch period. Recovery force prelaunch oper- 
ations are covered in Section 7 of this report. Times given in this section 
are approximations, and in many cases will be rescheduled by the STC. 
Operations involving the STC will be conducted only on an "as-requested"' 
basis from the STC in order that operations of all stations may be properly 
integrated. The operations and reports indicated are usually minimum re- 
quirements and will be supplemented by additional operations and reports | re- 
quested by the STC as required. 


4.2.3 The deviations of the telemetry and acquisition beacon transmitter _ 
frequencies from nominal values will be furnished (to the nearest kilocycle) 
by the VTS to the STC via 60-wpm teletype during countdown task 14 for relay 
from the LMSD Data Evaluation Area (DEA) at the Palo Alto Computer Center 
(PAC) to Project ners Track. 


4.3 LAUNCH CRITERIA 


4.3.1 The System Test Controller determines whether a Discoverer Vehicle 
countdown should be initiated or, when initiated, if the countdown should be 
continued to launch. In certain cases, definite criteria on which to base 
these decisions can be established which should not be violated under any 
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circumstances. In other situations, some relaxation of criteria by the | | 
System Test Controller may be permissible, depending upon unique circum- 
stances at the time the problem arises. The criteria presented herein are 
made as definite as possible to minimize the necessity for arriving at 
hurried judgments under the pressures of a launch operation. Since vehicle 
readiness -for-launch will be determined by the Launch Controller from the 


blockhous e, criteria affecting launch complex operations have been omitted — 


from this document, except for instrumentation Ennenaeneee which are sub- 


ject to ress: revisions. 


4.3.2 The iolthoadias items will be considered by the Syetens Test Controller | 


to determine whether launch postponements or holds are required, Each 
item is discussed ean in the following Pareerepbs: | 


a. Weather 

b. ‘Range and Support 

c. Instrumentation - 

d. Systems Communications 

e. Tracking Station and T/M Ship Readiness 
f. Recovery Force Readiness 

g. Satellite Test Center Readiness — 


4.3.3 Weather 


a. Launch Area. 


(1) Surface wind at the launch cumiiex will be monitored and 
reported as shown in the DTO, LMSD 445725, Table 4-1. 
Critical surface winds for the Discoverer Vehicle before 


ignition of the Discoverer Booster are specified as follows: 
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Table 4. 7 
" PRELAUNCH SYSTEM COUNTDOWN * 





X-6 


X-5 


X-4 


X-3 


OPERATIONS 


1. System checkout and Flight communications simulation 
2, Re-entry telemetry ship enroute to station 


a. Dally communication schedule for TAM ship and FCC from soiling time to 
T-2 hours 
1830 GMT ~ Equipment status report | 
2300 GMT = Position, weather, and equipment status report 
b. Datly communication schedule for T/M ship and KTS or r HCC ae is 
closer) from sailing time to T-24 hours 
1800 GMT ~ Equipment status report 
2300 GMT ~ peste, weather, ond equipment status report 


3. Tracking equipment checkout 


ec. PAC tronsmits ecquisition program and/or messoge to all stations. 


b. Stations run preplet end record tracking dete in binary code format on 
earls | | 
- Stations transmit tracking data to PAC for comporison with praee program 


1. Alreraft flyby ot constant heading, airspeed, and’ altitude at 6 miles from 
tracking station 
a. Stotions record ond report range, azimuth, elevation, and system time at 
acquisition, acquisition +40 seconds, midpoint of track, 40 seconds before 
fade point, ond fade point 


b. Stations transmit tracking data to PAC for evaluction | 


2. Dewnrenge telemetry ship departs for station 


a. Daily communication aoe for TAM ship and VCC from sailing time 
to T- 24 hours. 
| 1630 GMT - Equipment status report 
220 GMT ~ Position, weather, and equipment status report 


‘I. Dress rehearsal (if deemed necessory by the STC) 


a. Launch simulation 
. Orbit pass simulation 


1. Correct difficulties experienced in earlier countdown senda 


* eon Raa ace aaa a a a aa a eal | 
being demenstrated | 


by concurrent operations. 
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‘Table 4-1 (continved) 







1. PAC transmits actual commend, acquisition message, and program | 
a. All stations acknowledge receipt and run preplot 


VCC submits weather forecast for VAFB ond T/M ship at T- 48 hows 


CC tronemits weather bicceiis for VAFB and TAM ship area at T-24, T-12, T-6, 
and T-2 hours to STC 








HCC transmits weather forecasts for HTS ond recovery crea at T-24, T-12, T-6, ond 
T-2 hours to STC 








Downrange T/M ship reports position, weather, and equipment status to VCC at 
T-24, T-20.5, Le 15.5, 12, and T-6 heurs. 






| Re-entry TM Ship reports position, weather, ond equipment status at: 
a. 1-20, T-14.5, T-11.5, ond T-3.5 hours to VCC | | 
_b. T-19.5, T-6, T-3, and T-0.5 hours to KTS or HCC (whichever is closer) 







Boresight at VTS and MTS. Transmit data to STC 










PAC transmits acquisition progrom to each stotion 
a. Stations run preplot ond transmit trocking data to PAC 






_ All stotions report readiness to STC by 7-20 minutes 






4. VTS monitors rf output from launch pod from T-15 minutes until launch 


1000-cps liftoff tone transmitted to VCC, STC, and alll stations 


a. Stations note system time of launch and obtain time verification from STC 
for use in timer adjustment calculations 
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| | oo _ Gritical Surface Wind ¢€ 
Condition of Discoverer Vehicle (including gusts) 
Launcher erect | 
Fueled or unfueled, vehicle 
clamped with three boltsin _ 
base of vehicle 7 | 75 knots 


Launcher retracted 
 Bueled, all bolts and clamps | 
removed _ 45 knots 


(2) Wind aloft will be determined from eounalng data given to 
PAC and analyzed for maximum shear conditions. The 
- allowable wind velocity gradient is a function of several 
factors and cannot be presented as a fixed quantity. Wind 
shear data will be evaluated in the computer area by the 
LMSD Structures Department and a statement of accept- 
ability will be made to the STC. 


b. Recovery Area a | 
Element _ 3 Critical Condition 


(1) Precipitation Continuous 
_ (2) Visibility (10 miles — 
(3) Cloud coverage Oto 14,000 feet -- clear @ 


14, 000 to 30,000 feet -- 0.2 
above 3000 feet --- no limit 


(4) Sea state and surface Surface force effectiveness 
| , diminished above sea state 4, 
and helicopters in wind in ex- 
cess of 15 mph. 


c. Other Facilities. Weather conditions must permit saiietactory 

. operation of station equipment. Precipitation will not require 
postponement of launch since the intensity which could cause 
trouble is not likely to exist for extended periods. Consider- 
ations, such aa those listed Pelee: will be required for each 
facility: 


(1) At VTS, during eanich, the surface wind limitation is 
50 knots unless the tri-helix antenna is inoperative. If this 
antenna is inoperative, the wind limitation is reduced ‘to 
35 knots. 


(2) Visibility required for boresight operations at ground sta- 
tions is 300 feet. 


(3) The maximum sea condition that would permit a specific 
T/M ara to complete its mission adequately is required. 





® 
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4.3.4 Range and =e 


Range and support considerations are given in Appendix A, Table A2- i, 
Nominal Flight Planning Data. 


4.3.5 Instrumentation 


Telemetered functions required to be operative at launch are listed in 
Appendix A, Table A4-1, 


4.3.6 Systems Comiaanications 


4.3.6.1 Communications between the STC and remote stations must be 
maintained as follows: | 


a. Voice or 60-wpm teletype to VCC 
| @ - b. Voice or 60-wpm teletype to VTS 
| c. Voice or 60-wpm teletype to MTS | 
_d, 100-wpm teletype or 60-wpm teletype between MTS and PAG 
e. Voice to KTS 
f{. Voice to HTS 


4.3.6.2 Communications between KTS, HCG, or VCC and the telemetry 
ship Pvt. Joe E. Mann must be verified during countdown. 


4.3.6.3 Communications between the VCC and the downrange telemetry ship 
will be maintained during countdown. If loss of communications is expe- 
rienced, MTS will monitor the HF radio signal and relay pertinent informa- 
tion to the ship through PMR. 


4.3. 6.4 APL Communications. Loss of the direct communication link be- | 
_ tween DEA and Project Space Track will not because for abort of launch. 
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4, __ 7 Tracking Station and Telemetry Ship Readiness 


4.3.7.1 All Discoverer Tracking Station equipment must be in operable con- 
dition except as follows: 


a. Plotboard operation is not required, 
b. Slaving capability is not required, 


c. Tracking data transmission failure is allowable at VTS and 
either HTS or KTS, 


d. Optical tracking is not required at VTS. 


e. Failure of either tri-helix or TLM-18, but not both, a allow- 
able at VTS. | 


f, Failure of tri-helix and T/M data recording is allowable at MTS. 
g. Failure of tri-helix is allowable at HTS. 


h. Failure of acquisition programmer or orbital computer, but not 
both, is allowable at any station. 


Doppler receiving, recording and data transmission equipment 
failure is euawere at any station. 


4.3.7.2 The equipment on both the Pvt. Joe E. Mann and the King County 
must be operable to the extent that a combination of operable equipment is 
available on each sa to provide a telemetry receiving and recording 
capability. . 


4.3.8 Recovery Force Readiness 


4.3.8.1 The following minimum force requirements with all search and 
recovery equipments operable must be met. These requirements may be 
increased for a flight and will be specified in the applicable Appendix a if 
an increase is necessary. 


a. 3 RC-12!1 radar aircraft 
b. 7 C-119J recovery aircraft — 
c. 2 surface ships. 
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4.3.8.2 Surface ee must be within four hours of — station location 
at T= 0. 


4.3.9 Satellite Test Center Readiness | 


4. 3. 9.1 Communication ee and at least one 1103A. computer must be 
operable. 7 a 


4.3.9.2 Failure of the TV cameras and/or soca of the tape recorder will 
not be cause for launch abort. 
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‘SECTION 5 
LAUNCH OPERATIONS — 


5,1 GENERAL 


5.1.1 The launch phase of operations, as defined for tracking and control 
operations, will begin at liftoff and will consist of all operations associated | 
with the exit trajectory to the first northbound crossing of the equator. The 
launch phase nominal trajectory is presented in Figure A5-1. During the 
launch phase, the following operations will occur: _ 
a, Liftoff 1000-cps tone and voice verification of liftoff by LMSD | 
Launch Conductor 
b. Tracking by VTS and MTS to extent of range 


c. Determination of required second stage time-to-fire éoveaction | 
command and velocity-to-be-gained adjustment command by 
MTS 


d. Issuance of time-to-fire correction domiianid and velocity-to-be- 
gained adjustment command by MTS — 


e. Recording of T/M data by VTS, MTS, and Downrange T/M Ship 


f. Real-time readout of significant telemetered data by VTS, MTS, 
_ and Downrange T/M Ship (see Table A8-1). 


g-» Reports by MTS, VTS, and Downrange T/M Ship of the system 
time at which significant events occurred (see Table 5-1) 


h. Transmission of launch trajectory data from VTS and MTS to 
the Palo Alto Computer (PAC) 


i. Calculation of cpemer and correction of nominal acquisition 
data by PAC. 





5.1.2 In order to expedite the effective relay of real-time launch and exit 

data to the STC over the 100-wpm voice line, a lift-off commentary (Table 
5-1) has been prepared to integrate the voice launch reports of MTS and VTS. 
The times listed in the table are guides and shall remain flexible. The 
frequencies of the telemetry transmitter and the acquisition beacon transmitter 
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 Teble 5-1 
LIFT-OFF COMMENTARY 


1. Report system time of liftoff — | 

2. Relay any availoble visual deta 

3. Continue commentary oredr rock nplotburd Hough 
active phase 


Hite tains unig iui 
_ Announce passive track 


| 1. Report system time of MECO 


2. Assume radar track a an cto until fade 
Announce separation, if available 
| Verify system times of MECO end VECO 
Report Command 5 initiation | 
Report Command 6 initiation 
Report system time of Discoverer Sctellite ignition 


Verify system time of Discoverer Satellite ignition 


Announce mode of Commonds 5 end 6 determination 
Report system time of Commands 5 and 6 initiation 
Report system time of Commands 5 and 6 termination 
Report time duration for Commands 5 and 6 


_ Report system time of Discoverer Sotelitte burnout 
| Verify system time of Discoverer Satellite burnout 
Report system time of equipment fade 
Report orbital programmer period ond position of increase/ 


decrease switch 
Report position of paylead function selector 


Verify above data 


Relay T/M ship real-time divs as follows: 

a. System time of engine burnout | 

b. Orbital programmer period 

c. Position of increase/decrease switch 

d. System time of acquisition. 

e. System time of fade 

f. Comments ~ 

Transmit the T/M ship data over the O-wpm TT 
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will be monitored at liftoff and deviations from nominal values will be re- 
ported to all stations via the STC. Any abnormalities noted during the launch 
phase must be reported immediately. In the event either VTS or MTS loses 
communications with the STC during the launch phase, the remaining station 
‘will report all listed items of information available. | | 


5.1.3 Internal functions of the Discoverer Satellite during the launch phase 
will be controlled by the SS/D timer and the orbital programmer. Operations 
of the SS/D timer are tabulated in Table A5-1 of Appendix A. The SS/D 
timer will start at liftoff and continue through the injection and reorientation © 
phase. The orbital programmer will be started by the SS/D timer at booster 
separation and will remain on for the duration of battery power. The orbital 
‘programmer will turn off the S-band beacon transponder and telemetry trans- 
mitter beyond the Downrange T/M Ship reception range, will cycle this equip- 
ment on and off for readout periods over tracking stations, and will turn the 
SS/D timer on halfway in the recovery pass to initiate the recovery sequence 
of satellite operations. Orbital period setting in the orbital programmer at 
liftoff is pate’: in Table A2-1 of Appendix A, | 


5.2 -VANDENBERG CONTROL CENTER (VCC) 


5.2.1 The VCC will conclude countdown operations by connecting the block- 
house communication circuit to the STC communications conference networks : 

approximately 15 minutes before launch. In this manner the lift-off tone and 

verbal confirmation will be transmitted to the STC and all tracking stations 

communicating with the STC. Following Mftoff, the VCC will disconnect the 
- blockhouse circuit from the STC communications network. 


5.2.2 The VCC will notify the Downrange T/M Ship immediately by SSB 
radio that liftoff has occurred and will give system time of liftoff, In the 
event of loss of communications with the ship, the VCC will request MTS to 
monitor the HF radio frequency and relay messages to the ship. _ | 
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5. 2.3 Both Vandenberg and Mugu Tracking Station radar tracking charts 
will be preplotted with elevation angles for the Downrange T/M Ship. These 
angles will be read periodically from the plotboard of the active tracking 
station as long as the exit trajectory is being plotted and will be relayed to 
the ship by the VCC to assist in acquisition and tracking. 


5.2.4 Tracking and real-time telemetry data, as transmitted over the voice 
and 60-wpm teletype circuit to the STC from the VTS and the MTS, will be 
monitored by the VCC. Real-time telemetry data transmitted to the VCC via 
SSB radio from the Downrange T/M Ship will be relayed by voice to the STC | 
and by 60-wpm teletype to the PAC, 


5.2.5 Following launch, na VCC will maintain communications with the 
Downrange T/M Ship and monitor the voice and a'60-wpen teletype equipment 
until directed to secure "y the STC. 


5,3 VANDENBERG TRACKING STATION (VTS) _ 


5.3.1 The lift-off tone will be recorded on the oscillograph/Datarite equip- 
ment in the telemetry building at VTS. Utilizing the binary system time in- 
dication on the recording, time of liftoff (using the appropriate code word) to 

the nearest second will be transmitted to the STC and PAC over the 60-wpm 
teletype. The announcement of liftoff will also be made by voice to the STC, 
giving system time in digitized form from the system clock. Time-event 
reports will be made in accordance with the format in Discoverer System 
Procedures, LMSD-420505. 


5.3.2 At liftoff, ‘uke will begin with the TLM-18 self-tracking antenna 
driving the slave tracking data bus. The VERLORT radar antenna will as- 
sume this function at T + 100 seconds when parallel errors are sufficiently 
reduced and baba and signal reflection interferences have decreased to 
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a negligible level. Initial radar positioning will be accomplished by the use 
ofa Mark 51 gun director if radar difficulties are experienced and "lock-on" 
cannot be maintained. | 


The tri-helix will be positioned manually as a function of maximum signal 
strength until consistent tracking data are available from the slave tracking 
data bus, at which time it will be manually slaved to the slave tracking data 
| bus. | | . | 


5.3.3 Under normal circumstances MTS radar will track actively from 
earliest acquisition until the end of track. VTS will go passive and the two 
VAFB range safety MPS-19 radars (one active and one passive) will be shut 
down at T + 164 seconds. Fine PRF synchronization by MTS will be re- | 
quired only during the time VTS and range safety are actively tracking. | 


5.3.4 To preclude the possibility of tracking on a side lobe of the radar | 
antenna, VTS will manually attenuate the received signal strength before 
launch to a value which will limit automatic tracking to the main lobe. The 
- attenuation will be removed gradually as signal strength decreases after | 
launch. 


5.3.5 VTS will record radar, TLM-18, and Doppler tracking data on 
punched teletype tape as long as tracking is maintained and will transmit 
: radar tracking data to the Palo Alto Computer via 100-wpm teletype immed- 
jiately.. TLM-18 and Doppler data will be transmitted when directed by the 
STC. | | 


5.3.6 Al telemetry data will be recorded on magnetic tape. Significant oa 
real-time data will be recorded on an oscillograph/Datarite, as described in 
Section 8. =; , | 


5.3.7 Performance, command, and status summaries will be submitted via 
the 60-wpm teletype following launch. The performance summary will 


5-5 


LOCKHEED AIRCRAFT CORPORATION 5 E 5 R E MISSILES and SPACE DIVISION 


2 fe # ie 


pa 


-SEGREHH LMSD-445720 
= "Revised Page 
20 May 1960 


include fade time of the radar, tri-helix, and TLM-18 tracker. The report 
will also include fade time of telemetry and Doppler signals separately. The 
values of the payload binary readout, as read from the oscillograph/Datarite 
or other recorder, and the numerical equivalent from the conversion table : 
will be added at the end of the command summary for transmission over the 


60-wpm teletype. 


7 3.8 Emergency procedures and alternate modes of operation will be di- 
rected or authorized by the STC whenever time and circumstances permit, 
If time is critical or communications out, VTS will follow the eeueret pro- 
cedures outlined below for abnormal conditions. 


5.3.8.1 Loss of ‘Radar During Exit Trajectory. Upon loss of radar tracking 


during the exit trajectory, the TLM-18 will be used as the slaving master to 
drive the radar and tri-helix antennas. Radar data will be recorded without 
range. Slaving data will still be sent to Pt. Mugu in the event MTS has not 
acquired. If the TLM-18 is not tracking but the vehicle is in sight, the 
Mark 5] optical tracker will provide the slaving data. | 


5. 3. 8. 2 Loss of Slaving Capability. Upon loss of slaving functions, voice 
position data (azimuth and elevation) will be called out from the operating 
panel of the most accurate equipment successfully tracking and will be used 
to position manually any equipment not already tracking. | 


5.3.8.3 Loss of Data Recording. Malfunctioning of the radar digital-to- 
teletype data link will require alternate data transmittal procedures. For 
both the exit trajectory and orbit passes, six points from each of the XY and 
YZ plotted trajectories will be tabulated and transmitted via the 60-wpm 
teletype if so directed by the STC. Angular data alone will be of small value 
for the trajectory calculations; therefore, TLM-18 plotboard information 
will not be transmitted unless specifically requested. Loss of plotting cap- 
abilities will not affect operations significantly at the station during launch. 
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5.3.8.4 Loss of Communications. Loss of communications to the VTS 

before launch will be reported to the VCC and a launch hold will be called. 

In the event of loss of communications during the exit trajectory, VTS will 
maintain passive radar tracking status, recording telemetry and Doppler 
data as long as track can be maintained. 


sae 4 POINT MuGU TRACKING STATION (MTS) 


5.4.1 At liftoff, either the radar will be pinvea to VTS or directed at the 
launch pad with a one-degree elevation, depending on equipment status. The 
tri-helix antenna will be slaved manually to the MTS slave tracking data bus 

which will be driven by either the MTS or VTS radar. The range-phasing 
equipment will be used to synchronize the radar triggers of MTS and VTS. 

- ‘Tracking on the main radar antenna lobe will be verified by signal strength 

“level at acquisition. If side lobe tracking indications are noted, a manual — 
excursion of #10 degrees in azimuth and 45 degrees in elevation will be made 

& at the earliest possible time before T + 90 seconds to establish tracking on 

the main antenna lobe. Active tracking will be accomplished as soon as 

— leck-on is established with data being punched on the data tape. Radar 
tracking data will be transmitted immediately to the PAC via 100-wpm tele- 

type. Doppler tracking data will be transmitted when directed by the STC, 


5.4.2 All telemetry data will be recorded on magnetic tape. Significant 
real-time data will be recorded on an nenarnet Dern as described in 
nection 8. 


5.4.3 Pt, Mugu Tracking Station has the responsibility of determining and 

transmitting the required time-to-fire and velocity-to-be-gained correction 

- commands to provide engine ignition and cutoff times necessary for achieve- 
ment of the desired orbit. Computation and transmigsion of these correction 
commands will be accomplished automatically by the Reeves guidance com- 
puter system by sampling and evaluating launch tracking data at two pre- 

_ determined points. The time-to-fire correction command will be transmitted 
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automatically through the vehicle command panel and will be initiated on 
Command Channel 5 of the VERLORT S-band radar encoder. This command 
will delay the engine ignition time by an amount equal to the duration of com- 
mand, The velocity-to-be-gained correction command will be automatically 
initiated on Command Channel 6 of the S-band radar encoder when Command 5 
is terminated. Reduction in velocity-to-be- -gained, as determined by the air- 
borne gucance integrator, will be proportional to the duration of the command 
sent. | 


5.4.4 The time-to-fire correction received by the vehicle S-band radar de- 
coder is relayed to the SS/D timer. The $S/D timer clutch is slipped by a 
time equal to the duration of the command sent, delaying the engine ignition 
sequence by a like arnount. The sequence of event which follows correction 
- command termination is initiated after a short time delay period. This time 
delay period, which is given in Table A5-1 of Appendix A, is programmed 
. into the sequence of events to allow for any momentary dropout of command 
signal as it is being transmitted to the vehicle. Following termination of the — 
time delay period, the ullage rockets will be fired, thus initiating engine ig- 
nition. Duration of engine firing, engine shutdown, and ali of the above 
events are listed in Table A5-1 of Appendix A along with their neapernys 


times of occurrence. 


5.4.5 Nominal, preset correction command durations are provided in the 
manual control console as a backup to the Reeves guidance computer. If 
selected by the operator, these commands will be transmitted to the vehicle 
instead of the computer cormmands. 7 


5.4.6 Computer sampling times, the time to transmit the commands to the 
vehicle, and the nominal command durations will be provided to MTS sepa- 
rately as early as Possible consistent with receipt of finalized weight data by 
the design group. 
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5.4.7 Emergency procedures and alternate modes of operation will be di- 
rected or authorized by the STC whenever time and circumstances permit. 
‘If time is critical or communications are out, Pt. Mugu will follow the — 
general procedures outlined below for abnormal conditions. 





5.4.7.1 Loss of Radar ‘Tracking. Radar tracking by MTS is considered a 
primary requisite for launch. Loss of this capability before launch will re- 
sult in postponement of the flight until radar tracking has been restored, 


5.4.7.2 Loss of VTS-to-MTS Slaving Data Link. An acquisition programmer 


preplot (or a manual plot, if necessary) will be provided on the plothoard for 
comparison with the actual tracking data during the launch phase. This plot 
will be used as a rough guide in positioning the radar in the event of failure 

to acquire immediately at liftoff, with no slaving capabilities available. A 
10-degree spiral scan should be utilized during the search mode. in this event, 


6 | 5.4.7.3 Loss of Radar Digital Recording. Alternate procedures will not be 
| required for this condition except that plotboard data, particularly the data 
following orbit injection, will be read and tabulated manually, thentrans- _ 
mitted via the 60-wpm teletype if this is requested by the STC. : 


5.4.7.4 Loss of Communications. Loss of communications before launch 
will cause a hold until corrected. In the event the loss of communications 
follows launch, MTS will proceed according to the normal plan. In the event 
of loss of SSB communications between the Downrange T/M Ship and the VGC, 
_ MTS will be directed to relay communications through PMR to the ship. | 


5.5 DOWNRANGE TELEMETRY SHIP 


5.5.1 At launch, the Downrange Telemetry Ship will be on atation on the 
projected trajectory approximately 1150 nm downrange. Location on the pro- 
jected trajectory will provide maximum signal strength and the maximum 

e range of reception. It will also facilitate tracking since a minimum of azimuth 
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change will be required. The 1150-nm downrange location will provide the 
maximum possible data on the reorientation eta while assuring coverage 
of —_ burnout and orbit injection. | 


5.5.2 The Downrange Telemetry Ship will proceed with the minimum speed 
necessary to maintain steerage. A heading (Table A2-1) which will align the 
ship on the projected vehicle trajectory will be used to provide a relative an- 
tenna azimuth of zero degree for nominal acquisition, unless the sea condi- 
tion necessitates a different heading to minimize ship roll. In this event the _ 
antenna acquisition azimuth will be modified by the difference between the 
ship heading and the “on trajectory" course. : 


6.5.3 The VCC will- notify the Downrange irelaanetsy Ship of liftoff via the — 
SSB radio. The two antennas will be directed in azimuth toward the launch 
site before T + 200 seconds, with a 5-degree elevation. With this setting, 
any trajectory within maximum deviation limits will place the Discoverer 
within a tri-helix beamwidth from earliest possible acquisition until approxi- | 
mately T + 440 seconds. The time at which the Discoverer will cross the 
5-degree elevation and other tracking information pertinent to tracking by 
the Downrange Telemetry es is shown in Figure A5-2 and ac in 
Sis ao A. 


5.5.4 Asa further aid to the Downrange Telemetry Ship tracking facility, 
the VTS and MTS radar tracking data plots will contain preplots of elevation 

| angles for the ship. The tracking stations will report the approximate 
angles as the Discoverer Satellite approaches the ship, and this information 
will be relayed to the ship by the VCC. Figure A5-2 should be used in con-_ 
junction with this information for antenna positioning in the case of a nominal 
vehicle trajectory (+4-degree variations). 


5.5.5 Doppler frequency data will be recorded by the Downrange Telemetry 
Ship and,if requested, will be transmitted to the VCC via the SSB radio. The 
VCC will relay this data for the PAC. 
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5.5.6 Two copies of the magnetic tape recordings of telemetry and Doppler 
data will be made for retention aboard ship and delivery upon reaching port. 
Aircraft pickup will be made of original tape recordings. Immediately after 
receiving the launch data, the Downrange Telemetry Ship will depart from 
the station and proceed to Port Hueneme. An evaluation report of the data 
_ received by the ship will be made to VCC to assist in the decision as to 
whether air pickup is required.and, if so, how soon. Ifa decision is made _ 
to accomplish air pickup, the ship will comply with the Eivceceren established 
for the air ’ pick-up operation in Paragraph 5.6 | 


5.6 DOWNRANGE TELEMETRY SHIP DATA sate PICK-UP OPERATION 


5.6.1 <A specially fitted Air Force pick-up aircraft will be stationed at 
Edwards AFB until dispatched by the 6594th Test Wing. Orders to depart on 
the pick-up mission will be given only by the Air Force Test Controller or 
his designated representative. The 6594th Test Wing will notify the llth 
Naval District of the scheduled launch date, and obtain clearance for the _ 
data pick-up aircraft through W-291. : 





5.6.2 If the launch is early enna to allow a daylight pickup, the data pick- | 
up mission will be flown the day of the launch. Otherwise, the pickup will be 
scheduled for the following morning with the aircraft departure timed to 
effect a rendezvous with the telemetry ship shortly after sunrise. | 


5.6.3 If possible, the data pick-up aircraft will return the telemetry tapes 
to Moffett Naval Air Station where they will be picked up by an authorized 
Lockheed representative. If, due to weather or fuel limitations, delivery to 

Moffett is impossible, the tapes will be delivered to Vandenberg Air Force 
Base where they will be picked up by the 6594th Test Wing aircraft and de- 
livered to Moffett NAS. _ : : 


5.6.4 Position reporting of the data pick-up aircraft will be accomplished 
py etengere Air Force procedures through McClellan Overseas Airways, and 
. @-: ‘ : 
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relayed to the STC. The STC will notify the ship via the VCC of the pick-up 
aircraft departure. HF contact will be established between the ship and the 
aircraft using 11.214 mc or 6.741 mc. When in the immediate area of the 
ship, and for pick-up operations, the assigned UHF frequencies (301.8 mc 
primary and 338.0 mc secondary) will be utilized. | 


5.7 PALO ALTO COMPUTER (PAC) 


5.7.1 The basic operation of the Palo Alto Computer (PAC) will be: 


a. Receive time-event alphanumeric messages via 60-wpm teletype | 


b. Receive radar, TLM-18 tracker, and es cal range-tracking 
data 


c. Enter data into the 1103AF computer Program and perform 
necessary calculations 


d. Advise STC of abnormal operations 


e. Prepare and transmit acquisition messages to stations in alpha- 
numeric form, including command instructions 


f. Prepare and transmit Seqettion programs providing predicted _ 
trajectory data 


g- Provide STC with plot data and operational information. 
5.7.2 The computer operators will keep the STC informed as to the status 


of data received, any problems or malfunctions which occur during flight 
operations, and the overall status of computer functions. | 
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SECTION 6 
ORBIT OPERATIONS 


6.1 NOMINAL ORBIT SCHEDULE 


6.1.1 A nominal orbit schedule is listed in Table A6-1 of Appendix A. This 
table provides a time-latitude relationship for events that take place during — 
passes which intersect station reception ranges during the vehicle battery 
life. Acquisition and fade times aid in acquisition by the tracking stations 
and provide an approximate time span of tracking time. The times listed 

in thie table are for a nominal orbit period, and are for reference only. 


6.2 ACQUISITION PROCEDURES 


@ 6.2.1 Starting at the liftoff signal, Kodiak Tracking (KTS) and Hawaii 
Tracking Station (HTS) will conduct an equipment check to insure readiness 
prior to first pass operations. A verification will be made of operational 
capability of all equipment, the correct settings of all switches and control 
adjustments, and readiness of recording equipment. A final boresight | 
‘check will be made on the radar and teletype tape headings perforated for 
the data transmission. The radar interrogation signal will be checked for 
proper positioning of the center pulse to eliminate the possibilities of spur- 
ious vehicle commands during tracking operations. 


6.2.2 The PAC will evaluate exit trajectory data and transmit to KTS and 
HTS up-dated Reeves orbit computer parameters, plotboard check points, 
and ETA and ETT clock settings. These will be transmitted on the 60-wpm 
teletype together with an up-dated acquisition program in Cartesian coordi- 
nates (X, Y, Z) and time via 100-wpm teletype. Reception will be verified 
by each station to the STC. The acquisition program will be entered in the 
programmer and a preplot of the program will be made to verify that a 
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reasonable program has been transmitted. The program tape will be re- 
wound and readied to start ETA=0. Orbit computer parameters will be set 
at all stations, the check points plotted, and the ETA and ETT clocks Bet. 
At the given system time, the ETA clock will be started by the shift mapete 
visor at each station. 


6. 2. 3 Positioning procedures for initial acquisition by the KTS and HTS 
antennas are given in Table 6-1. Active search will begin at ETA-5 min- 
utes and continue until ETA+15 minutes. When ETA=0, the Reeves orbit 
computer will be started. The acquisition programmer will drive the slave 
data tracking bus circuit beginning at ETA=0. Procedure for initial active 
search utilizes a sector horizon scan with.the VERLORT antenna preposi- 
tioned at three degrees elevation and the tri-helix antenna at five degrees. 
Upon acquisition by any antenna, the other antennas will be vectored in the 
same direction. Following acquisition by the radar, the tri-helix will be 
manually slaved.to the radar via the slave tracking data bus. | 


6.2.4 If acquisition is not achieved by the above procedure, tracking sta- | 
tions will be directed to make two types of search: | 


a. If sufficient data are known to predict the orbital plane of the 
vehicle, an orbital plane search of 232.4 mc will be directed. 
The STC will provide the necessary r search coordinates. 


b. If insufficient data exist to define the orbital plane, all track- 

ing stations will be directed by the STC to make a tri-helix 

-gearch of 232.4 mc. This search will be conducted in the 
vertical plane of the station at right angles to the vehicle path 
from horizon-to-horizon at a rate of approximately 180 degrees 

of search in 15 seconds. The radar will be directed in horizon 
sector search using the best estimates of probable trajectories 
from launch tracking data, until further search in the above 
manner is not considered necessary by the STC. 


6.2.5 Loss of S-band beacon transmission will not affect "lost bird" acqui- 
sition procedures, since the narrow beamwidth of this equipment plus the 
cyclic on-time make first acquisition by this means unlikely. Loss of either 


the telemetry or C-W beacon does not affect procedures since the tri-helix 
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' is used in search for either. However, | loss of the C-W beacon will make 
acquisition in the "lost bird" situation more difficult because of the eyelte 
nature of the telemetry transmissions. 


'6.2.6 In the event of a ost bird" situation, full equipment availability will 
‘be required for the first 27 hours after launch. The radar will be in a stand- 
_ by, warmed-up status if not actually searching. This will allow the equip- 
ment to be placed in operation immediately for command functions and data 
recording if acquisition is effected by the tri- helix search. Operations 

- beyond 27 hours, if requested by the STC, will consist of a tri-helix or 
fixed-antenna search on a limited-station-manning basis only. 


6.3 TRACKING PROCEDURES 


6.3.1 Tracking will be maintained from acquisition to signal fade or actual 

turn-off of the vehicle S-band beacon transponder and telemetry with the 
radar normally driving the slave tracking data bue. The TLM-18, where 

available, can be used to drive the slave oo. data bus in the event radar 
lock-on cannot be maintained. 


6.3.2 During tracking, the Reeves orbit computer will be updated contin- 
uously by appropriate adjustments in the Reeves computer operator panel 
to zero out the error signals. If radar acquisition is lost temporarily, the 
Reeves orbit computer will drive the radar until reacquisition. Updating 
of the Reeves computer will be stopped near the end of track at a time when 
errors are zero, so that the parameters of the circular orbit which best fit 
the actual trajectory at that time may be read from the dials. 


6.3.3 Post-pass activities consist of setacning equipment to stand-by status 
and making checks, whe re possible.to determine any changes in operation | 
since the pre-pass checks. A boresight check is conducted, Doppler refer- 
ence frequency is checked, synchros are checked for orientation and accuracy, 
and receiver sensitivities are checked. Plotboard scales are checked, pens 
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cleaned, and maps changed. If acquisition is expected on the next pass, 
these preparations will begin immediately in order to insure readiness. 
Where several orbits occur between station passes, the STC may request 

a closed-loop check with the computer; in this case, the acquisition data 

are used to slave the radar, and recorded data are returned to the computer 
for evaluation. Considerations of time available and past performance will 
be weighed by the STC in deciding the course of action to be followed. 





6.4 COMMAND eaenrere ge 


6.4.1 The six ground commands and the changes that result from trans- 
mission of the commands are explained in Section 2. The following para- 7 
graphs explain the conditions which will require ‘adersiesion of the ground 
commands and specify the times at which the commands should be sent. . 


6.4.2 Variations in launch phase performance of both Discoverer Booster 
(Thor) and Discoverer Satellite (Agena) vehicles may cause the actual 

orbit period to deviate from the nominal. Since the orbital prograrnmer 
period was set at launch to agree with the nominal or predicted orbit 
period, the programmer rate must be changed to agree with the actual orbit 
period. The redeaer adjustment is determined as explained below: 





a. The actual orbit period can be found with adequate accuracy by 

_ determination of the elapsed time from launch to crossing of a 

- veference latitude on Pass 1. Table A6-2 provides a tabulated 
means for determining the actual orbit period on Pass 1, and 
the corresponding programmer adjustment required for orbit | 
periods differing from the initial orbital programmer setting. 


b. On Pass 2, the orbit period, in seconds, can be determined | 
more accurately by the difference in time of crossing the same | 
latitude on Passes 1 and 2. If necessary, crossing of different 
latitudes on subsequent passes may be utilized, using an average 
value of four degrees per minute for transition between the two 
latitudes. The orbital programmer period can be obtained from 
telemetry data as discussed in Paragraph 2.4.5. The adjust- 
ment to be made is the number of increments of 10-2/3 seconds 
required to match the programmer setting to the orbit period. 
The programmer period can be checked accurately by observing 
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the elapsed time from reset command at 60° N latitude on 
Pass 1 to the reset monitor signal in the vicinity of 60° N lati- 
tude on Pass 2, and similarly on subsequent passes. 


6.4.3 In order to step the orbital programmer in a desired direction, the 
increase/decrease switch setting must be in the proper position. A change 
in position, if required, can be accomplished by transmission of Command 1. 
Verification of the increase/ decrease switch setting must be obtained before 
transrnitting step commands. Except when transmitting increase steps, all 
stations shall maintain the increase/ decrease switch in the decrease posi- 
tion for calibration purposes. Step command transmissions will be limited 
to the number of commands directed by an actual count of outgoing trans- 
missions. The number of verifications received, the telemetered period, 
and the increase/decrease switch position data will be reported to the STC 
for evaluation and issuance of further commands, if warranted. 


6.4.4 The reset monitor signal, as shown in Figure A2-7, will be pro- 
grammed to occur at 60° N latitude when reset is planned for KTS, at 20° 

N latitude for HTS, at 30° N latitude for northbound passes over VTS, and 

at 40° N latitude for southbound passes over VTS. Turn-on and turn-off 

of the reset monitor signal will be reported to the STC to give programmer 
tape position information. If the reset monitor signal is on at acquisition 
and ahead of the reset latitude, and a programmer lapping operation is not 
in process, the reset command (Command 3) is to be sent immediately and 
reported to the STC. No other reset commands will be given unless directed 
by the STC or as explained in Paragraph 6. 5.5, Emergency Procedures. 


6.4.4.1 On the pass preceding the recovery pass, the reset command will 
provide a time adjustment on the capsule separation event which occurs 
midway on the recovery pass. The actual reset point on the pass preceding 
the recovery pass will be obtained from the PAC, either as a latitude or a 
time-of-command transmission to compensate, as necessary, for variations 
_in orbit parameters at the point of recovery initiation. | 
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6.4.5 In the event of loss of telemetry data, the STC will direct orbital 
programmer period changes and reset commands based on past history of 
commands, assuming that all commands are received. Turn-on and turn-— 
off data from previous passes should be used as a guide to the fullest pos- 
sible extent. | 


6.4.6 Adjustment of the payload function selectory by issuance of Com- 


mand 4 when an AET payload is carried will be by STC direction only. 


6. 4. 7 Transmission of Commands 5 and 6 will be by STC direction only. 
The STC may direct transmission of Command 6 on Passes 10, 15, and 

16 to assure normal re-entry initiation; however, this is not absolutely — 
necessary insofar as the normal re-entry sequence has been programmed 
since liftoff. The position of the re-entry selector is telemetered and will 
be read out as listed in Table A8-1. The area between 55° and 40° N lati- 
tude should be avoided when transmitting commands on Passes 15, 16 or 
17, since relay chatter might result in an inadvertent re-entry initiation 
if commands were transmitted during the time a re-entry initiation was 
programmed. 


The table below shows the program tape punch arrangement for the normal 


and alternate re-entry initiation circuits. Re-entry will be assured on 
Pass 18, if it has not occurred earlier, by punches in both channels on this 


. pass. 


| Beceniee Pass 
Command | Tape Channel. 15. {6 T7 18 
6 - Normal x Xx 
5 | | Alternate x xX x 


6.4.8 Verifications of commands to the satellite are achieved by telemetry 
signals which are decommutated, recorded, and presented to the command 
control operator in the form of lights above each command button. A 7 
warning light is also provided to indicate a decommutator "out-of- sync" 
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which would give an erroneous verification of commands. The six commands 
are pos sible by combinations of four beacon tones. Combinations of telem-— 
etry verifications of these four tones, in turn, verify the six possible com- 


_ Commands are verified by the following combinations: 





| | | Tone 
Command Action : Verifications 
1 Increasé./Decrease (change direc- AandB 
tion) | ; 

2 Step (adjust period) — B and C 

3 Reset (shift program tape) A and D 

4 Payload Function = Aand C 

5 + «~‘Time-to-Fire Correction | _ B and D 

Exit 6 Velocity-to-be-Gained Correction Cand D 
) Alternate Re-entry | | B and D 


Normal Re-entry _ C and D 


6.4.9 The primary verification of Commands 1 through 4 will be provided 
by transmission of four frequencies on continuous Channel 11 as follows: 


Command Fr ency (cps 
1 (tones A and B) | 1B3- = 
2 (tones B and C) 244° 
3 (tones A and D) 293 
4 (tones AandC) 400 


Command verification lights on the command console will be energized when 
the proper frequencies are received on Channel 11. 


6.5 EMERGENCY PROCEDURES 
6.5.1 It is important that whenever possible the STC shall direct the course 
of action followed in any emergency conditidn in order to maintain overall 
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system coordination. In the event of complete loss of communications, how-_ 

ever, certain emergency operations required to maintain scheduled opera- 

tions may be directed and data may be obtained when communications again 
are established. © 


6. 5, 2 In the even of communications failure, the primary objectives of 
tracking stations are: 


a. Acquisition of the vehicle during the pass 


b. Issuance of commands to the vehicle, if necessary, to insure 
5 | | reception by the following stations or on the subsequent pass; — 
| and issuance of comrnands in accordance with instructions con- 
’ tained in this document 


c. Storage of data for the earliest possible transmission. 


6.5.3 The stations will be provided with tracking acquisition times and dur- 
ations for a nominal trajectory. This information will provide a good chance 
@ | of acquisition on Pass 1 even though a corrected prediction is not received. | 
_ On subsequent passes, the tracking information received by the station on 
| earlier passes will provide approximate values of orbit period, longitudinal 
regression per orbit ‘pass, -and inclination of the orbit plane. Lack of acqui- 
sition data from the PAC will make acquisition more difficult but not im- 
_ possible or improbable. | 


6.5.4 If the station has received acquisition data but loses all communica- 
' tions with the STC before acquisition it will proceed in the normal manner 
| | and record all data possible, maintaining the data in readiness for trans- 
: | mission when communications are restored. | 


6.5.5 Vehicle commands ordinarily will be specified by the STC. How- 
ever, in the event of loss of communication with the STC, programmer 
iz corrections may be made provided that sufficient information is available 
| to show beyond doubt that the correction is required and correct, and pro- 
vided that the orbit period is between 89. 6 and 107. 2 minutes. Sufficient 
information must include the following: 
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a... Position of the cacdebee/acecaane switch verified by T/M data 
b. Existing timer period verified by T/M data 


c. Required timer period based on calculations rnade from track- 
ing oa that.are known to be valid, 


6.5.6 Reset commands will also be transmitted under the conditions of 
Paragraph 6.5.5. The reset procedures to be followed provided a pro- 
grammer lapping operation is not in process are: | 
a. If the reset monitor signal is observed at acquisition and ahead 
of the reset latitude, command reset immediately. Repeat the 


reset command at the specified latitude and make a aaa 
| programmer adjustments at this time. 


b. If the reset monitor signal comes on after acquisition and before 
the reset latitude, transmit the reset command at the reset 
latitude. Compensating programne® adjustments may be made | 
at this time. | - 


¢. If the reset monitor signal is not on at the time of crossing the 
reset latitude, transmit the reset command at the reset lati- 
tude. Compensating programmer adjustments may be made 
at this time. 


6.5.7 Ifa a tracking atation indicates to the STC that tracking is _ 
erratic or has been lost completely, the STC may request a second station 
to assume the prime tracking role for command purposes. 


6.5.8 Lack of acquisition programmers for any reason will result in use 
of the Reeves orbit computer as an acquisition programmer, using para- | 
meters furnished by the PAC. | 


6.6 STATION REPORTS 


6.6.1 Tracking stations will report items of information to the STC ina 
manner predicated by the type and importance of the information. This 
information may be announced over the voice communication line or pre- 
sented in the station post-pass reports via the 60-wpm teletype. Under 
normal circunstances, tracking station voice communications will be 
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maintained throughout the active tracking period with switchover to data 
transmission immediately after tracking is completed. Communications 
will be directed and controlled by the sTC. 


| 6.6.2 Several items of information will be announced over the voice com- 
munications line immediately as they occur, e.g., a latitude crossing | 
would be reported by simply announcing, "Crossing the 65° latitude now." 
The word or exclamation 'now" will indicate the actual 65° latitude crossing 
2s observed on the station radar plotting board. The system time of the 
reference latitude crossing will be given as soon as possible thereafter. 
| Items of information to be reported in this manner are: 


a. Acquisition 
b. Reset monitor signal 


ce. The 65°, 25°, and the station latitude crossings on Pass 15S, 
and station latitude crossings on subsequent passes. 


6.6.2.1 In the event that the plotboard should function erratically or fail - 

to function, due to mechanical or signal reception difficulties, the station 

90° or 270° azimuth line crossing will be reported in lieu of latitude cross- 

ing. The 90° or 270° azimuth line crossing time can be determined by ob- | 
| serving the radar or tri-helix position indicators. 


6.6.3 All items, as follows, will be reported by voice as soon as feasi- 
_ ble and all times will be reported i in system time: 
a. Programmer period setting (in steps and seconds) from telem- 
etry data 
b. Reset monitor signal initiation and termination {system time) 
c. Position of increase/decrease switch from telemetry data 
d. Commands transmitted | 
e. Command verifications cacelved. 
f. Change in programmer settings asa result of commands sent — 
g- Position of re-entry selector 
h Beacon and telemetry turn-on and turn-off. 
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The above items also will be included in reports following pass completion, 


6.6.4 At the conclusion of the tracking operation, each station will trans- 
mit the following via the 60-wpm teletype: (1) a performance summary de- 
 seribing the quality of operation of various station equipments, and (2) a 
cornmand summary giving commands transmitted, verifications received, 
time of crossing, Reeves orbital parameters, anda Doppler calibration 
report. Format and procedures for these reports are given in Discoverer 
System Procedures, LMSD-420505. Any of the above information may be 
transmitted via the 100-wpm teletype at the discretion of the STC. 





6.7 RE-ENTRY TELEMETRY SHIP 


6.71 The Re-entry Telemetry Ship, Pvt. Joe E. Mann, may be stationed 
directly under the Discoverer Satellite on nominal orbit Pass 17 to provide 
a continuous Agena vehicle and recovery capsule telemetry record during 
satellite reorientation, capsule separation, and the initial re-entry trajec- - 
tory. On other flights, it may be used south of Hawaii to provide telemetry 
coverage in the event the re-entry is not nominal, The position of this ship 

will be specified in Appendix A. 


6.7.2 The Pvt. Joe E. Mann will be on station at T + 3 hours and ready 
to relocate as orbit tracking information is obtained and converted into an 
ephemeris prediction for the recovery pass. Expected deviations in the 
longitude at which the satellite will cross the ship station latitude will be 

_ given to the HCC by the STC. The PMR representative in the HCC will then 
direct the ship to relocate as necessary to the closest point possible under 
the predicted satellite path. Finer revisions will be issued as orbit predic- 


tion accuracy increases. 
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| 6.7.3 During active passes, the Pvt. Joe E. Mann will receive acquisition 
messages, track the satellite to the maximum extent possible, and reduce 
orbital programmer data and other data that will be observed during the 
recovery pass. Data as described later will be reported to a all 
available information on the saree operations. 
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SECTION’ 
RECOVERY OPERATIONS 


7.1 GENERAL — 


%41.1 A primary objective of this program is the recovery of a re-entry 
capsule ejected from orbit on the stheduled recovery pass. The recovery 
capsule will be placed on a re-entry trajectory, shown in Figure A7-~-1 of 
Appendix A by a programmed retro rocket firing. Programmed parachute 

deployment will slow capsule descent rate. Activation of recovery aids 
will enable capsule detection for air recovery by specially equipped: aircraft. 


7.1.2 On the pass preceding the recovery pass, orbital programmer cor- 

. rection commands will be transmitted to the vehicle to refine the timing of © 
the re-entry sequence to place the recovery capsule within a predetermined 
area in which the recovery force is operating. The correction commands 

will be based on data received from the vehicle on the second pass preceding 
the recovery pass. Acquisition aids contained within the capsule will aid | 
both air and surface craft to acquire the capsule during re-entry. Coordin- 
ates of the center of the initial predicted impact area along with other perti- | 
nent recovery data are listed in Table A2-1 of Appendix A. The time sequence 

_ of recovery operations is shown in Figure 7-1. Figure A7-2, Surface Ship 

- Deployment, of Appendix A presents a positioning plan for the surface ships 
taking part in the recovery operations. Additional figures needed to further | 
describe the recovery effort on a particular flight will be included in Appen- 
dix A, tne tab for that flight. 


7.1.3 Detailed recovery operating procedures are contained in the Standard 
Operating Procedures for the Hawaiian Control Center, LMSD-418613/61-45, 
and the Recovery Test Directive. LMSD-90270. Recovery capsule disposi- 
tion instructions are provided by the current AF BMD Implementation Plan. 
7-1 


LOCKHEED AIRCRAFT CORPORATION SECRET MISSILES end SPACE DIVISION. 


a - : ” bs +... . —_- had YA 3 - “ss = 


20 May 1960 





suojyosedgy Asenozey Jo e2uenbeg ey, = f° { enh 


MISSILES and SPACE DIVISION 








SOT weer 
: reser TIES WR poseertate neater 


@ALVAS LNBNAIADS ONLVIS LNBINOS 





. od 
« 
| _ 





Tt: a ; : 
Guy nad BEYE Ise | sie re BALLDBUIG | 
enclose Ror ana ee tie aduod AUBACOIN OL} WOULNOD 
- ~, ta tea Satan Fea Fa wa | | . 





a 
k 
aT 
a 
3% 


love 
Vive @ainaue | uwa.na> 
Loven 
Geliesud fc ents 
g Watenag weievisa 


33 


Gdi2 | AvaxX | 


LOCKHEED AIRCRAFT CORPORATION 


SEGREF LMSD-445720 
| | | | Revised Page 
20 May 1960 


7.1.4 Deviations of detailed procedures from general proc ecaren: contained 
herein must have the epprevat of the STC. 


7.2 ESTIMATED TIME OF PARACHUTE DEPLOYMENT (ETPD) 


7.2.1 The estimated time of parachute Seer (ETPD) is siacoaase 
T + 26.6 hours. 


7.3 PRERECOVERY OPERATIONS 


7.3.1 Final confirmation of the flight date will be disseminated by the 
6594th Test Wing (Satellite) (ARDC) on or before seven days: prior to launch. 
The message will contain a prediction of the recovery area location. Re- 
covery operations will begin by notification of all supporting forces by the 
+ 6594th Recovery Control Group and arrangement for the assignment of the 
7 elements in the Hawaiian area listed in Paragraph 3.6.2. Elements in the 
© | continental United States will be notified by the (6594th Test Wing in Sunnyvale. 


7.3.2 Equipment preparation and checkout will be aa and satistac- 
tory reports will be obtained for the following: 


a8. Aircraft 
b. All radar (airborne and shipborne) 
c. VHF/HF radios (airborne and shipborne) 
Beacon receivers (airborne and shipborne) 
. Navigation equipment (airborne and shipborne) 
f. HCC communication and other equipment 
ge Recovery equipment 


7.3.3 Weather forecasts for the Hawaiian area and the recovery area will 
be monitored starting at X-7 days. Forecasts will be transmitted to the 
STC at T-24 hours, and every six hours thereafter until recovery, except 
iz that the T=0 report will be given at T-2 hours to allow for prelaunch deci- 
sion on weather. Aerial reconnais sance will provide weather information 
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from the recovery area as described in the Ninth Weather Group Mission 
Directive for Reconnaissance Support of Project 117k, dated 14 November 
1958, and subsequent addenda. The recovery ships will report to Fleet 
‘Weather Central. The Haiti Victory submits Rawinsondes at 0000 and 1200 
‘hours ( GMT daily. The Haiti Victory and the Dalton Victory submit surface 
observations every 3 hours commencing at 1200GMT. | 


7.3.4 A Recovery Force briefing of all surface forces will be conducted on 
approximately X-2 day and a briefing of all aircraft forces on eeecee ere 
X-1 day in order to provide: 


a. Predicted impact area 

b. Predicted time of parachute deployment 
c. Force deployment schedules and positions 
d. Communication procedures 

e. Predicted weather conditions 

f. Search plans and flight patterns | 

g. Emergency procedures. 


7.3.5 Ships will depart with sufficient time to reach initial deployment 
positions by T+4 hours. Approximate locations of the ship deployment 
stations are listed in Table A2-1 of Appendix A fea a nominal flight trajec- 
tory. 


7.3.6 The PAC will evaluate the tracking data after launch and will provide 
a revised impact location as soon as possible. The HCC will command 
redeployment of ships concurrently. By T+17 hours, the computer will 
calculate a further revised impact location and revised deployment positions 
will be established by the HCC. The predicted impact area covers 60 nn, 
crossrange by 200 nm downrange. 


7.3.7 A preflight briefing of all aircraft crews will be conducted by the 

Recovery Test Controlier and the Recovery Teast Director approximately 

three hours before dispatching the aircraft providing the refined deployment 
7-4 
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area, predicted parachute deployment time, impact location, latest weather 
‘conditions, and a general review of operations detailing any. revision of | 
plans since the general briefing. 


7.3.8 The RC-121 aircraft will depart for the recovery area so as to be on 
station approximately three hours before ETPD. An HCC representative, 
designated "On-the-Scene Test Controller, " will be aboard the Command 

-RC-121 and will conduct the recovery operation. The C-119J aircraft will 
depart at a time so they will be at their designated locations one hour before 

-ETPD. Communication and time checks over established UHF frequencies 
will be conducted between the Command RC-121 and the surface ships as 
they rendezvous prior to assuming their assigned positions. Search flight | 
patterns will be designated by the HCC and will provide a straight flight 
path for the RC-121 aircraft from ETPD -10 minutes to ETPD +20 minutes. 
Locations of aircraft in the recovery area will be specified by the HCC, 

| @ | depending upon the number of aircraft available. 


7.3.9 Operating on an "as available" basis from PMR, two WV-2 aircraft 
will be used in the recovery operation and, if their assigned recovery loca- 
tions permit, will complete a search for interference in the recovery area | 
by ETPD-30 minutes. All frequency transmissions which might interfere 
with recovery operations will be position plotted and reported to the Com- 
mand RC-121. At ETPD-15 minutes, the WV-2 aircraft will be positioned 
at their assigned locations to receive and record the capsule beacon and 
telemetry signals during the descent trajectory. Signal acquisitions, fre- 
quencies, and a will be reported immediately to the Command RC-121. 


7. 3.10 A later revision of the impact location will be given to the HCC by 
the STC following computer evaluation of the data from the second pass pre- 
ceding the recovery pass. The final prediction will be made by the computer 
at the end of the pass preceding the recovery pass based on the final timer 
setting, and will be given to the HCG for final instructions to the recovery 
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: 7.3.11 In the event of no acquisition on capsule re-entry, the computer 
will utilize tracking data from the recovery pase to establish the most prob- 
able impact area. 


7.3.12 The HCC will be notified by the tracking stations of all data which 

would indicate successful or unsuccessful separation operations. Beacon 

and telemetry turn-off over Hawaii on the recovery pass will also be re- 
ported to indicate passage of the re-entry phase in the program tape. 


7.3.13 The Re-entry Telemetry Ship, Pvt, Joe E. Mann, will put to sea 

with sufficient time to arrive on station not later than T+3 hours. ‘Communi- 

cations checks from sailing time to T-24 hours will be accomplished daily 

with the VCC at 1830 and 2300 hours GMT and with KTS or HCC (whichever 

is closer) at 1800 and 2330 hours GMT. The equipment status report will 

be given during the 1800 and 1830 GMT contacts, and the ship's position; 

weather, and equipment status reporte will be given during the 2300 and | 7 4q 

2330 GMT contacts. The KTS or HCC will include the ship's equipment | 
status report, weather, and position with ite own scheduled station status 

reports. : 


After T-24 hours, the ship will report the ships position, weather, and 
equipment status to the VCC at T-20, T-14.5, T-11.5, and T-3.5 hours, 
and to KTS or HCCs at T- 19. 5, T-6, T-3, T- eS 5, T+6, T+12, T+18, and 
T+24 hours. 


Prior to launch, the ship and KTS or HCC will maintain radio silence from 
T-6 hours until T+30 minutes except for communication checks at T-6, T-3,. 
and T-0.5 hours. Following launch, the KTS or HCC and the Pvt. Joe E. 
Mann will maintain radio silence during active satellite passes over the 
VTS. Radio silence will also be maintained during active satellite passes 
over the ship. Following recovery, the communications will revert to the 
prelaunch daily schedule. | 
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7.3.14 The following SSB frequencies will be used for ship-to-shore com- 


munications. 
KTS or HCC/ vVCcc/ — 
Pvt. Joe. E. Mann Pvt. Joe. E. Mann 
In port and first day out : 17622. 5 ke | 6741 ke 
| Second day out and shane : 11214.0kc 41214 ke 


7.3.15 Before eseeuiig the 145° meridian, communication with the Cap- 
tain of the Pyt, Joe E, Mann will be made through PMR Headquarters at | 
Pt. Mugu; after the ship crosses the 145° meridian, communication will 


be through the PMR representative at the HCC. This communication chan- | 


nel will be used to request changes in the on-station location of the ship 
and movement of the ship for the data pickup. 





%.4 RECOVERY OPERATIONS, POST RECOVERY OPERATIONS 


7.4.1 Major changes to the recovery operations and the post recovery 
operations planned for Discoverer XII resulted from the decision to fly a 
diagnostic capsule and increase the detection capability of the Recovery _ 

Force. The Recovery Force configuration for subsequent flights may be 
revised again as significant new data are obtained. Therefore, the re- 

_ covery operations and the post recovery operations sections have been 
removed from the basic text and will be included in Appendix A for each 
fli ght. 
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SECTION 8 ae 
REAL-TIME DATA REQUIREMENTS — 


8.1 GENERAL 


8.1.1 "Real time" is defined as “occurring during the active portion of a 
pass", A real-time record is a permanent record generated during the 
active portion of a pass and a real-time readout is information read during © 
the active portion of a pass. A real-time record does not necessarily have | 
to be read in real time. | 


8.1.2 Reporting of real-time readout information to the STC during a pass 
will generally be by voice while reporting of readout information to the STC 
after a pass will generally be by 60-wpm teletype. Commutated channel 
quantities reported by voice or 60-wpm teletype will be given in percent | 
voltage with the zero calibrate signal defined as sero percent and the plus 
calibrate signal defined as 100 percent. Continuous channel quantities will 
be referenced to frequency bandwidth (+7-1/2 percent). 


(8.1.3 Efficient utilization of vehicle command capabilities requires the 
real-time readout of es sential flight parameters on a first priority basis for 
evaluation by STC personnel. Other flight data are required in real time to 


determine events useful in the recovery effort and to monitor critical payload . 
functions. _ | 


8.2 DETAILED REQUIREMENTS 
8.2.1 Table A8-1 of Appendix A defines the real-time data readout and re- 
porting requirements for ascent, orbit, and re-entry. Each measurement 


required is shown together with its channel number, priority, effective pass 
numbers, the tracking station or telemetry ship from which readout is 
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=; sapacted, ‘the time readout is requised, and applicable notes. ‘Telemetry 
magnetic tape recorder channel allocations are presented in Table 9-1. | 
Changes to this table for each flight (required, for example, if two capsule 
telemetry transmitters are used) and the detailed requirements for recording 
and/or displaying real-time data on specific equipment at each station will 
be specified in an Interdepartmental Gommunication (IDC) or TWX to all sta- | 
tions by LMSD 61-44 (SV) not later than five days prior to flight. 


8.2.2 Payload functions, listed in Table A8-1 of Appendix A and trans- 
mitted in the form of wave trains at predetermined intervals on continuous 
channels, will be monitored during flights on which an AET payload is 

carried. <A qualitative comparison of these wave:train forms shown in Fig- 
ure A8-2 is required together with the ayaees time of initiation and termina- 
tion of the series of eee : 


8.2.3 The payload function selector setting at launch is listed in Table A2-] 
for flights on which an AET payload is carried. In flight, the setting is 
transmitted from the vehicle in four-bit Gray code form on a commutated 
channel specified in Table A&-1. This channel will not be decommutated. 
The selector setting readout will be obtained by observation of the commu- — 
tated wave train presentation on an oscillograph/Datarite record, a visi- 
corder record, or an oscilloscope screen. Figure 8-1 illustrates how the 
commutated wave train is converted to the Gray code and then to the payload 
function selector setting. The four Gray code bits are located between the 
plus calibrate signal and the one- half calibrate signal and the bits are sep- 
arated from each other by a sero calibrate signal. The one-half calibrate 
signal is followed by a zero calibrate signal and the sync pulse. A "0'' Gray 
code bit is indicated by a 1-volt signal and a "1'' Gray code bit is indicated 
by a 4-volt signal. The least significant bit occurs first on the oscillograph 
record following the calibrate pulse signal. The table in Figure 8-1 for con- 
verting the Gray code to the payload function selector setting should be used | 
with caution since the least significant bit is the last digit in each Gray code 
number listed. The Gray code readout, with the most significant digit first 
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and the corresponding payload function selector setting: will be reported 
verbally to the STC during each pass. This will be transmitted to the STC 


over the 60-wpm teletype at the end of the command summary are each 
pasa by all stations axcert: MTS. | 
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SECTIONS 
TEST DATA AND REPORTS | 


This section specifies details of the test data and reports required during 


the launch, orbit, and recovery phases of a flight to supplement the general 
information published in Section 7 of the DTO, LMSD-445725. Similar de- 
tails of the launch phase of a flight are also published in the FTD. 


9.1 GENERAL 


9.1.1 Recording of Test Data 


Telemetry magnetic tape recorder channel allocations are presented in 


Tables 9-1 and 9-1A. Changes to these tables for each flight (required, for 
example, if two capsule telemetry transmitters are used) and the detailed 


_ requirements for recording and/or displaying real-time data on specific 


equipment at each station will be specified in an IDC or TWX to all stations 


by LMSD 61-44 (SV) not later than five days prior to flight. 


9. 1.2 Handling of Test Data 


Every effort will be made to deliver the required test data within the time __ 
specified. Deviations due to conditions which occur during or after the con- 
duct of the flight will be coordinated with LMSD 61-44 (SV). All test data 
will be correlated with LMSD system time, accompanied by appropriate 
calibrations, and annotated to facilitate identification and interpretation. The 
date, test number, source of data, and content must be included with each 
item. | 


Each data shipment will be accompanied by an inventory of all items included. 
A special heavy canvas mail bag and combination security lock provided by 
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LMSD 61-44 (SV) will be used to transport the required test data. All data 
sent to LMSD (SV) will be addressed to: | 

Lockheed Aircraft Corporation 

Miesiles and Space Division 

Satellite Test Center, Building 171 | 

Attention: L. F. Morgan, 6l- 44 


Post Office Box 504 
Sunnyvale, California | 


(9.1.3 Communications 
A magnetic tape recording of all voice link communications will be made at | 
the STC during the launch and orbital phases of a flight. System time will be 
recorded on the tape at intervals no longer than 30 minutes to permit corre- 


lation of information. One copy of these recordings will be overeote to 
LMSD 61-44 (SV) and the STWG (SV) at all times.. 


One copy of all ee teletype autnainicettaxs received at the STC during 
countdown, launch, active orbit, and recovery operations will be furnished « 
to the 6594th Test Wing (Satellite) (ARDC) and LMSD 61-44 (SV) immediately _ 

_ following launch and each pass. 


9.2 LAUNCH TEST DATA. 


9.2.1 Specific test data and reports required of the VCC, VTS, MTS, and 
the Downrange Telemetry Ship are listed in Section 7 of the DTO, LMSD- 
445725, and the FTD. These requirements will be coordinated with the 
various range agencies by the FTWG (VAFB). —_ 


9.3 ORBITAL TEST DATA 
9.3.1 The following Discoverer Satellite orbital test data obtained during 
- each period of contact will be transmitted to LMSD (SV) by the tracking 


stations, and where appropriate, by the Recovery Telemetry Saip in accord- | 
ance with the schedule presented in Table 9-2: < : 
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a. Original magnetic tape records of telemetered data (a duplicate | 


| is made for retention by the station) — 
b. Real-time analog records of telemetered data 


c. VERLORT radar tracking data; 6- and 100- channel, Brush 
recorder records 


dad. Radar, telemetry tracker, and ‘Seiatiin eased paper tapes 
e. Radar, telemetry, and Doppler signal strength records 
| Ae rere ahaa charte of radar and telemetry tracking data. 


9.3.2 All ground stations and ships will send command summaries and 
performance summaries to the STC and PAC via 60-wpm teletype following 


| each pass, as specified in Discoverer System Procedures, LMSD- 420505. 


‘Ground station and ship personnel will include the data tape log, real-time 


analog record setup sheets, and the ‘paces summary log with data shipped to 


‘LMSD 61-44 (SV). A station operation log shall be included in the Tracking 


Station Operation Report TWX. sent 24 hours after termination of operations. 
The pass summary log summarizes data obtained during each pass and the 
station operation log is a chronological summary of station events during a 
flight. Data tape log forms and pass summary log forms will be furnished 
by LMSD 61-44 (SV). | 


9.3.3 Selected magnetic tape ecosds of telemetered data will be used by 
LMSD Data Services, 59-13 (SV), for preparation of Task Force kits 
(preliminary) and Quick- Look kits (final) of analog or digital data with cali- 
brations. At least one pass per group of consecutive active passes will be 
reduced. Task Force data will be available for distribution within 24 hours 
after tape arrival and the Quick- Look data will be available within five days 
after tape arrival. - 


One copy of the Task Force data and seven copies of the Quick- Look data 


will be delivered to LMSD 61-44 (SV). The following distribution of the 
Quick- Look data will be made: : | 
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FTWG(VAFB) 1 copy 


LMSD (SV) @ copies 
LMSD (VAFB) + =2Z copies 
LMSD (KTS) | 1 copy . 
LMSD (HTS) . 1 copy 


9.3.4 Raw tracking data received by 100-wpm teletype at the PAC will be 
tabulated in polar coordinates, correlated with LMSD system time, and 
annotated with pase mumber, data source, and mode of oer station 
operation. 


A computed ephemeris will be commited immediately after each pass and will 
be followed by smoothed and extrapolated data as soon as practicable. When 
| the original punched paper tapes are received from the tracking stations, 
these data will be compared to the transmitted teletype data to determine in- 
- formation lost in the real-time transmission process. If necessary, the 
ephemeris data will be revised at this time. 


‘Two copies of ephemeris data will be prepared for LMSD 61-44 (SV), and 
two copies of ephemeris data will be delivered to the 6594th Test Wing 
(Satellite) (ARDC). | 


9.4 RECOVERY TEST DATA 


9.4.1 All telemetered and tracking data requirements listed in Paragraph 
9.3, Orbital Test Data, are applicable for the recovery pass. In addition, 
recording of data telemetered from the capsule and tracking of the capsule 
after separation are required. The requirements for recording and handling 
the capsule data are the same as for Discoverer Satellite telemetered and 
tracking data. | a 


Each of the Recovery Force surface ships and the WV-2 aircraft (if avail- 
able ) will record the capsule telemetered data and send the data mare to. 
LMSD 61-44 (SV) ae ne Ye 


a 
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9.4.2 The Recovery Force and HCC test data categories listed in Section 7 
of the DTO.are discussed below. These data will be transmitted to LMSD 
61-44 (SV) within 48 hours after termination of recovery operations. Log 
sheets for recording the required recovery test data will be furnished by 
LMSD 61-44 (SV). 


9.4.3 The following data will be recorded at the time of recovery initiation: 


on 


b. 
Cc. 


Surface and upper air weather conditions in the recovery area 
Recovery Force deployment 
Status of communications. 


9.4. 4 The following data petuiaine to the satistrasuce of the acquisition 
aids will be recorded: 


b. 


RC-121 aircraft and surface ship radar logs ical and sil- 
vered parachute acquisition and tracking data). - 


C-119 aircraft and surface ship D/F loge (beacon acquisition | 
and homing data) 


WV-2 aircraft (if available) information on capsule beacon pulse 
width, pulse repetition frequency, and frequency stability — 


Aircraft and surface ship visual logs (parachute, rescue light, 
and capsule acquisition data) 


Rate of descent and impact location data. 


9.4.5 The following data will be recorded for each unsuccessful capsule — 
Pickup attempt and for capsule recovery: 


Identification of aircraft or surface vessel making capsule 
pickup effort | 


Time of day 

Capsule altitude at visual sighting and on contact 
Condition of parachute before pickup 

Capsule and parachute motion before contact 
Cable payout if recovered in the air 


LOCKHEED AIRCRAFT CORPORATION —SECRET- MISSILES ond SPACE DIVISION 


“SECRET et 
iain | | | Revised Page 


20 May 1960 | 


g- Contacts, if any, with air pick-up poles, pick-up cables, wigs 
. craft fuselage, surface ship's hull, grappling hooks, or sharks 


h. Observed aa status of rescue light and beacon trans- 
mitter. , 


9.4, 6 ‘The following data will be recorded after eecuale recovery on com- | 
-Pletion of a preliminary examination of the » capsule: | 


a. Extent of capsule damage — 
b. Condition of parachute 
c. Condition of water seals 


9.4.7 The following recovery operational data are also required: 


a. <A detailed time correlated log of Recovery Force deployment 
- maintained at the HCC from the time of recovery initiation to 
the termination of recovery operations. Pictorial coverage 
of the status boards will be included. 


b. Tape yes, of radio communications made at the HCC, 
aboard the lead and one other RC-121 aircraft, abord the 
recovery surface ships, and aboard the WV~2Z aircraft (if 
available) | 


c. Two copies of all ican cavaene coverage. Still eictikes of all 
significant items of equipment, including the capsule and para- 
chute after their recovery and return to the HCC, will be made | 
by Air Force photographers. Photographic coverage of the re- 
covery sequence will be provided by Air Force photographers, 
using hand-held 16mm cameras at 32 frames per second or 
Fastair cameras providing 300-framea-per~-second coverage in 

‘aircraft equipped with the necessary mounting fixtures. APS-20 
radar acope pictures will be obtained on all RC-121 aircraft. 
Oscilloscope pictures of the capsule beacon signals will be ob- | 
tained on the WV-2 aircraft (if available). All film must be | 
properly identified by title board leader. | 


d. Routine logs maintained by the recovery aircraft, surface ships, 
and WV-2 aircraft (if available).. 


9.5 TEST REPORTS 


Test reports required for official distribution are summarized in Table 9-3. 
Each of these reports is listed below with comments on the content if neces- 
sary. | 7 - 
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9.5.1 Launch Phase Reports | 


-. a. Commentary on Launch 


b. Flash Launch Report. This TWX will briefly describe the 
launch operations aad results. 
c. Follow-On Launch Report. This TWX will contain a more 
- ‘Complete description of launch operations and results after a 
_ review of preliminary launch data. 


d. Launch Ba Dama e Report. This published report will déeus 
ment ge which occurred at the launch pad. | 


e. Final Launch Re . This published report will contain the 
FTWG evaluation of the launch operations and results and per- 
tinent launch data. 


9. 5. 2 Discoverer. Booster (Thor) Performance Reports — 


a. Douglas Quick- Look Report. This TWX will contain the results 
of a pre ry review o scoverer Booster launch data of 

| Santa penne with apa aad emphasis upon indicated pores 
areas. 


b. Final Douglas Flight Test Report. This published report will | é@ | 
contain an snalyots of booster equipment operation and perform- al 
ance during countdown, launch, and flight. Possible modifica- | 
tion of equipment, Plans, or ears on future tests will be 


discussed. 


9.5.3 Recovery Phase Reports a . 


a. Commentary on Recovery Operations 
b. Flash Recovery Report. This TWX will 2 briefly describe the 
recovery operations results. 


c. Recovery Force Operation Reports. Each major contingent of 
e Recovery Force ° prepare - written report describing 
the operation of equipment, procedures used, and pertinent 
observations. These reports will be used by the HCC in pre- 


paring the Preliminary Recovery Test Report. AS 


d. Preliminary Recovery Test Report. This published eesex 
contains a préliminary summary of recovery operations and 
results, and includes the operation reports received from each 
major contingent of the PaCOVeEy ? Force. 


| | 9-14 | So | 
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9. 5,4 pecouenee System Flight Reports | 


a. One-Hour Report. This letter will contain a brief hiaciedinn 
| unc orbit injection, and the major events and orbital 


status. 


b. Three-Hour Report. This letter will contain a brief pesexpeon 
of the flight after Pass } tracking data is available. 


c. Preliminary Flight Information Report. This letter will contain 
information on Hight operations = results based on the Flash 


Launch Report and the latest reports from the tracking stations. © = 


d. Prolispinary Sysrem Test Report minary System Test Re This published report will 
contain a pre summary of test results and will include 
discussions of overali system performance, vehicle perform- 
ance, problems encountered, test conduct, and whether objec- 
tives were or were not achieved. It will be based on the system 
quick-look evaluation at Sunnyvale, the Follow-On Launch Report, 
the Douglas Quick- Look Report, and internal LMSD- reports | 

from the STC, the Revel sn men Division, and the ene sta-— 


tions. 






| repo a complete 
@ | the flight, ‘test data, anda final operational evaluation of over- 
: all system performance. An analysis of all factors pertaining 
to possible refinement of hardware or test procedures and 
specific recommendations regarding possible program redirec- 
tion will be included. 


f. Tracking Station Operation aeports: Each tracking station will 
prepare a I reporting on operation of station equipment. 
It will include a summary of station performance during launch 
and all active passes, and a discussion of any problem areas | 
encountered. These reports will be used by the STC in prepar- 


ing the STC Operation Report. 
g- STC Operation paper. This letter contains: a summary of STC 
operations and includes the equipment malfunction reports, pass 
summary reports, and post t test zenorte received from the track- 
ing stations. | 


9.6 ceemeaiidiaanes REPORTS REQUIRED BY THE STC 


9.6.1 The STC requires that area weather forecast reports, winds aloft — 
reports, Recovery Force status reports, discrepancy summary reports, and 

| | telemetry ship position, weather, and status reports be sent at specific times 
@ via 60-ypm teletype. Ths station or ship from which each of these reports 


: a | | | 
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is required and the time at which the vapor is to be sent are summarized { in 
Table 9-4 for the period from T-48 to T+24 hours. — 


9.6.2 Additional 60-wpm teletype reports required and comments on the 
requirements of Table 9-4 are listed below: 


a. Weather Reports | _ 
(i) AD vee weather forecasts are to cover the launch and 
King County areas and are to be valid for T-1 to T+6 hours. 


(2) All HCC weather forecasts are to cover the HTS area, valid 
for T-0 to T+27 hours, and the predicted impact, | 
Pvt. Joe E. Mann, Johnston Island, Hickam AFB, and Hilo 
areas, valida for T+24 to T+40 hours. 


(3) VCC winds aloft reports are to be based on pemdtines at. 
T-12 and T-6 hours | 


b. Telemetry Ship Reports | 
(T) Requirements as the period from T-24 to T+24 hours are 


summarized in Table 9-4, 


(2) Requirements from sailing time to T- 24 hours, and fects | 
data pickup or recovery operations until the ship returns to | 
port are presented below. These reports are required from 
the telemetry ships every working day. The Pvt. Joe E. Mann 
will report, as indicated, to BIS or HCC (whichever is 


7 closer). 
‘Time — “ee | | | 
(GMT) Ship Report | To 
(1630 =KC __ Status | = vcc 
1800 JM _ Status | KTS or HCC 
1830 JM _~ Status — voc 


2230. KC Position, Weather, Status VCC 
2300 JM Position, Weather, Status VCC 
2330 JM _. Position, Weather, Status KTS or HCC 


(3) The King County is to send ship position, weather, and status 
reports at T+l, T+4, and every four hours thereafter until 
notified that the data pick-up aircraft has been dispatched. 
Subsequent to aircraft launching, the County will main- 
tain hourly contact on the hour with report air- 
craft progress (if known), ship souition, ‘weather, and status. 


C. Station Status Reports. Equipment status reports are required 
from the VTS, Mrs. KTS, HTS, and the VCC between 2000 and 
2100 hours GMT for each working day between operations. Dis- 


crepancy summaries are required immediately following a 
change in station status. q 
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Table 9.4 


60-WPM TELETYPE REPORTS REQUIRED BY THE stc 
T-48 TO T+24 HOURS _ 







RELAY 1/M 
WINDS SHIP POSITION, _ 
ALOFT | WEATHER, AND STATUS 







RECOVERY 
FORCE STATUS SUMMARY 


AREA WEATHER 
FORECAST 





e * The Pvt. Joo E, Mana will report te KTS or HCC (whichever is closer) 
| | rn > oe : — | 
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FOREWORD 


The basic System Test Directive LMSD-445720, purposely omitted de- 
tailed variable flight to flight data but contains information of a per- — 
manent nature applicable to all flights of the initial Discoverer series. 
Detailed data and directives are presented in this Appendix for the 
Agena 1052/Thor 218 combination and are applicable to this configura - 


tion only. 


Engineering and procedural changes pertinent to the Agena 1052/Thor’ 
218 combination are summarized as follows: | 7 


b. 


Ce 


Annette Tracking Station operations have been discontinued 


The Discoverer Control Center (DCC) has been redesignated 
the Satellite Test Center (STC) 


Changed recovery capsule acquisition transmitter frequency | 
from 232.4+ 10 mc to 235.02 12mc _ 


Revised downrange telemetry ship data air pickup operation 
Added alternate re-entry initiation circuitry in the Agena 


vehicle which will provide ground capability of selective 


capsule re-entry on either Pass 15, 16, 17, or 18 


Changed the adjustment range of the orbital programmer 
from 84.0 - 100.5 minutes to 89.6 - 107. 2 minutes. 


Added APL Doppler acquisition transmitter and tsanelang 


lights. 


The Space Technology Lab. tracking station at South Point, 
Hawali, will be employed during the recovery operation. - 
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APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al GENERAL 


Al.1 This section contains descriptive material which supplements the 
text of the general STD for this flight only. Material presented herein 
may also correct or supersede material in the general STD for this 
flight only if necessary. General STD changes of a permanent nature 
will be affected by replacement pages in the main text at the earliest 

possible date. | Reference will not be made to this Appendix for subse- 
quent flight operations. The following material is divided into general 
sections, with parenthetical references to relative paragraphs in the 
main text provided where beneficial. 7 


A2 CONFIGURATION 


A2.1 Annette Tracking Station 


A2.1.1 Annette Tracking Station operations have been discontinued. All 
references to ATS in the general STD text will be disregarded. 


A2.1.2 Kodiak Tracking Station will be prime station on all passes within — 
range which would have been prime passes for ATS. : 


(A2,2 Re-entry T/M Ship | 


AzZ.2.1 The Re-entry Telemetry Ship, Pvt. Joe E. Mann, will nominally 
be stationed at. 39° 35! N latitude and 161° 45 WwW longitude, directly under 
the satellite on nominal orbit Pass 17, to provide a continuous Discoverer 


| Ale 4 : a | 
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vehicle and recovery capsule telemetry record during vehicle reorientation, 
capsule separation, and the initial re-entry trajectory. The Pvt. Joe E. 
Mann will have the equipment listed in Paragraph 3.5. 1. 


A2.2.2 A Discoverer transmission frequency, 228.2 mc, has been | 
added for telemetering of re-entry capsule function tell-tales and capsule 
environment data. The recovery capsule acquisition tranemitter fre- 
quency has been changed from 232.4 + 10 mc to 235. 0+ 12me. (See 
Paragraph 3.8. 1) : | | 


A2.3 Communications | 


A2.3.1 A SSB radio and complementary teletype equiprment has been pro- 
vided at KTS to provide a positive Discoverer communication link to the 
Pvt. Joe EB. Mann on station. 


A2.4 The King County will replace the Pvt. Joe E. Mann as the launch 
downrange T/M Ship for this i alos The oe County will have the 
following equipment aboard: 


a. Two tape recorders for T/M data | 


b. Doppler data receiving and recording equipment similar 
to that used by other tracking stations 


SSB radio for ship to VCC comimiualcation” 
Air pickup equipment for air snatch of magnetic tans data 


Two 6-pen recorders 
Teletype equipment | 
- Two single helix antennas 
T/M receiving equipment 
. UHF radio for ship-to-aircraft communication. 


“rm we Bo 


a — AHL-5 | SS 
LOCKHEED AIRCRAFT CORPORATION —SEERET— MISSILES end SPACE DIVISION 





hile 


_ LMSD-445720 


| AS PRE-LAUNGCH alee he 


A3.1 Recentry T/M Ship 7 


A3.1.1 The re-entry T/M ship, Pvt. Joe E. Mann, will put to sea with 
‘sufficient time to arrive on station not later than T + 3 hours. Commu- 
“nications checka will be accomplished with the VCC daily at 1600 and 
2130 GMT (0800 and 1330 PST). Communications checks with KTS will 
be scheduled daily at 1800 and 2330 GMT (0800 and 1330 AST) with the 
equipment status report given during the 1800 GMT contact and with the 
ship's position, weather, and equipment status reports given during the 
2330 GMT contact. The KTS will include the ship's equipment status 
report, weather, and position with its own scheduled station status 
reports. Beginning at T -~ 24 hours, the ship's SSB radio will be | 
manned continuously and accomplish communication checks with the 
VCC at T-23.5, 18.5, 14.5, and 10.5 hours, and with KTS, at T - 25, 
18, 14, and 10 hours. From T.- 6 hours until T + 30 minutes, KTS 
and.Pvt. Joe E. Mann will remain silent except for a cornmunication 
check between the Pvt. Joe E. Mann and Kodiak at T - 30 minutes. 
Complete radio transmitter silence will be maintained on all ship 
equipment by the Pvt. Joe E. Mann for the duration of the active track 7 —— 
on those passes during which =e Pvt. Joe E. Mann is participating in 
- active orbit operations. 


A3.1.2 The following SSB radio ) frequencies will be ‘dasa for ship-to-~. 
shore communications: | 
VCC/Pvt. Joe E. Mann i Kodiak/Pvt. Joe E. Mann 


6741 KC In port and first day out 17622. 5 KC 
-11214KC Second day out and beyond 11214.0 KC 
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A3.1.3 Before crossing the 145° meridian communications with the 
Captain of the Pvt. Joe E. Mann will be made ee PMR Headquarters 
at Pt. Mugu and after the ship crosses the 145° meridian, through the 
PMR representative at the HCC. This communications channel will be 
used to request changes in the on-station location of the ship and move - 
ment of the ship for the data pickup if made by aircraft from Hawaii. 


 Ael-7 | | 
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At LAUNCH OPERATIONS 


A4. 1 Bewnsaneé Telemetry Ship Data Air » Pickup Operation ( Replaces 
Paragraphs 5.6.1 through 5.6.3 of General STD) 


A4.1.1 A specially fitted Air Force sities idioaaiaie will be stationed 
at Edwards AFB until dispatched by the 6594th Test Wing. Orders to 
depart on the pick-up mission will be given only by the Air Force Test 
_ Gontroller or his designated representative. The 6594th Test Wing will 
notify the 11th Naval District of the scheduled launch date, and obtain 
clearance for the data pick-up aircraft through W-291._ 


A4 1.2 If the launch is early enough to allow a daylight pick-up, the 
data pick-up mission will be flown the day of the launch. Otherwise, 

- the pick-up will be scheduled for the following morning with the air- 
craft departure timed to effect a rendezvous with the telemetry ship — 
shortly after sunrise. | 


A4. 1.3 If possible, the data pick-up aircraft will return the telemetry 
tapes to Moffett Naval Air Station where they will be picked up by an 
authorized Lockheed representative. If, due to weather or fuel limita - 
tions, delivery to Moffett is impossible, the tapes will be delivered to 
Vandenberg Air Force Base where they will be picked up by a pee, 
Test Wing aircraft and delivered to Moffett. 


A4.1.4 pasitioa vopatting of the data pick-up miseratt will be accom- 
plished by standard Air Force procedures through McClellan Overseas 
Airways, and relayed to the STC. When in the immediate area of the 
ship, and for pick-up operations, the assigned UHF frequencies will be 
utilized. 
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. KING COUNTY JOE E. MANN 


301.8 Primary §# |. 351.3 Primary 


338.0 Secondary | 347.1 Secondary 
- «(383.6 Tertiary 


A5 ORBIT OPERATIONS _ 
A5.1 Alternate Recovery Selector 


AS. LLL The Agena vehicle will be equipped with an alternate re-entry 

- initiation circuit which will provide re-entry on Passes 15, 16 or 18 
depending upon the time of transmission of the alternate ground command. 
Commands 5 and 6, which are used for making engine firing corrections 
during the ascent phase, will provide control of the re-entry selection 
during the re-entry phase. Separation will be programmed at the same 
latitude as is provided by the normal re-entry on Pass 17. 


A5.1.2 If neither Command 5 or 6 is sent, normal re-entry will occur 
on Pass 17. | | | 


A5.1.3 Transmission of Command 5 will select the alternate recovery 
sequence at any time following the launch injection phase. Re-entry will 
occur on Pass 15 if Command 5 is transmitted before the separation ini- 
tiation point on that pass, on Pass 16if the command is sent between 
the separation point on Passes 15 and 16, and on Pass 18 if Command 
5 is transmitted between Passes 16 and 17. _ 


A5.1.4 Lasuance of Command 6 will select the normal re-entry circuit 
_ providing re-entry on Pass 17 and will negate Command 5 at any time — 
unless the re-entry sequence has already been initiated. 


A-1-9 
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A5.1,5 Transmission of Gommands 5 and 6 will be by Satellite Test 
Center (STC) direction only. The STC may direct transmission of 
Gommand 6 on Passes 10, 15, and 16 if desired to assure normal re- 
entry initiation, however, this is not necessary since the normal re- 
entry sequence has been programmed since lift-off. The area between 
55° and 30° N latitude should be avoided when transmitting Commands. 
Band 6 on Passes 15, 16 or 17 since relay chatter might result in an 
inadvertent re-entry initiation if command transmission occurred 
coincident with a programmed re-entry initiation on the punched tape, 


A5.1.6 The table below shows the program tape punch arrangement for 
the normal and alternate re-entry initiation circuits. Re-entry is assured 
on Pass 18, if it has not occurred en by eee in both channels 
on this pass. | 





A5.1.7 The recovery sequencing position is telemetered on Channel 
16-25. A one volt level signal (20% bandwidth) will indicate nominal 
re-entry initiation (Pass 17) while a 4 volt level signal (80% bandwidth) 
will indicate alternate re-entry initiation on either Pass 15; 16 or 18, 
-_ whichever is the next to occur following the readout. These data will 
be read out and reported by VTS on Passes 8 and 15, HTS on Passes 
2 and 9, and KTS on Passes 10, 15, 16, and 17. 


A-1-10 
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AS.2 Orbital Programmer 


AS. 2.1 The adjustment range of the orbital programmer has been 

_ changed from 84, 0-100. 5.minutes to 89, 6-107. 2, This new range has 

. been adapted in view of past flight history and will accommodate any 
orbit period up to 107. 2 minutes without recourse to a lapping technique. | 
This range can be further extended approximately 1-1/2 minutes in 
either direction by arbitrarily shifting the reset point during flight 
operations. 


A5. 2.2 Since the orbital programmer was designed to operate within a. 
range of 84. 0-100. 5 minutes, it was necessary to expand the punching 

of the program on the programmer tape to achieve a 89, 6-107, 2 adjust- 
ment range, As a result of this "tape stretching", each ground command 
No. 2 (Step) will now change the orbital programmer period by a 10. 67 
“second increment rather than the previous 10 second time increment. 


A5. 2.3 As a consequence of changing the programmer adjustment 

range, the orbital period displayed by the console equipment as a func- 
tion of 10 second and 100 second decade switch positions will read low, 
and must be increased by a factor of 6. 67%. (Conversely, the actual 
period must be multiplied by a factor of 0.9375 to obtain the period indi-| 
cated in the control console.) However, the true programmer period 
will be provided by the motor input frequency, telemetered on Channel 1, 

divided into 2, 304, 000, which can be accomplished automatically by 

means of a Berkeley Counter. 


AS. 2.4 Conversion tables for converting stepping switch positions and 
rotor input frequencies to orbital programmer period, Tables 2-1 and 
2-2 and the first pass timer correction chart, Table A6-2, have been 
- revised to the new adjustment range. "Console readout of programmer 
period in seconds will be artifically low as a result of "tape stretching". 
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Therefore, the low, incorrect period, as presented on the console, will be 
the numbers in parentheses under the true, correct period numbers in 
Table A2-3. The ratio of the correct period to the low, incorrect period 
will be 16/15. | | 


AB. APL Doppler Evaluation 


A5.3.1 An additional acquisition transmitter will be employed on Agena | 
Vehicle 1052 for evaluation purposes, The transmitter will operate con- 
tinuously on 162 me and 216 mc and may be used as an acquisition aid in 
the event the CWAT becomes inoperative. LMSD tracking stations will 
receive the signals on 162 mc and 216 mc on all passes except the re- | 
covery pass to verify that the transmitter is operative with no attempt 

to record any intelligible data. APL Doppler tracking stations will re- 
ceive the beacon signals and record Doppler data on teletype tape for 
post flight evaluation. 


A5. 3. 2 A pair of lights will aleo be installed on Agena Vehicle 1052 and 
turned on by the orbital programmer while the satellite is within re- 
ception range of Project Space Track and Smithsonian stations equipped 
with Baker~Nunn cameras. 


A5.4 Re-entry T/M Ship 


(A5.4.1 The Pvt. Joe BE. Mann will be on station at T + 3 hours and 
ready to relocate as orbit tracking information is obtained and con- 
verted into an ephemeris prediction for the 17th pass. Expected de- 
viations in the longitude at which the satellite will cross the ships _ 
station latitude will be given to the HCC by the STC. The PMR rep- 
resentative in the HCC will then direct the ship to relocate as necessary 
to the closest point possible under the predicted satellite path. Finer = 

'  vevisions will be issued as orbit prediction accuracy increas es, 


a | A-1-12 | > 
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A5.4.2 During Passes 1, 2, 10, and the recovery pass, the Pvt. Joe E. 
Mann will receive acquisition messages, track the satellite to the maxi- 
mum extent possible and reduce orbital programmer data and all other 
available data of that which they will be observing during the recovery 
pass. Data as described later will be reported to provide all avarerre: 


information on the r re-entry operations. 
Ab. eaaeiiane PHASE OPERATIONS 


A6.1 Weather 


- Weather forecasts and reports for the re-entry T/M ship area will be in-~ 
cluded with the forecasts for the recovery area. (See Paragraph 7. 3. 3). 


A6.2 Capsule Re-entry and Recovery Events 


The recovery phase will be initiated when the orbital programmer turns 

- en the SS/D timer south of Alaska during the selected recovery pass, Sig- 
nificant events which will occur during the capsule re-entry sequence and 
the capsule recovery sequence are listed in the following paragraphs. — 





AG. 2.1 Capsule Re-entry Sequence 


T-93.5 sec ss/D timer started 
| Capsule telemetry oscillator ae are in 
re-entry event position; capsule beacon and 
| telemetry filaments and oscillators on 

T-75.5 sec Vehicle reorientation started 
Capsule beacon and telemetry plates sisi 
transmission will start as soon as the necessary 
filament temperatures are reached 


A-1-13 
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(T-1,5 sec 


T-0 sec. 
T+1.0 sec 


T+2.25 sec 
T+13.0 sec 


T+15. 25 sec 


—SECRET LMSD-445720 - 
Oo - Revised Page 
20 January 1960 


“Vehicle reorientation completed 
_ Thrust cone thermal Been! and thermal bat~ 


tery 2A8 activated 

Capsule separated from vehicle | 
Spin rockets fired providing a nominal 60 taal 
spin rate 

Retro-rocket fired 

Despin rockets fired to reduce spin rate to 


+ 5015 rpm 


Thrust cone separation 
Capsule telemetry oscilistor inputs switched to. 


- vecovery events; subcarrier oscillator for _ 
- capsule Channel 7 turned off _ | 


Capsule Recovery Sequence 


T+219 ead 


T+328 sec 


T+378 sec 


T+451 ‘aac 
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Ionization layer entered at approximately 

350; 000 feet and prevents ground reception 

of capsule beacon and telemeter signals 

5G switch closes at approximately 186,000 feet | 
Timer started 

Subcarrier for capsule Channel 7 turned on to 
transmit recovery event data 

Capsule leaves ionization layer at sancaiidiale | 
120, 000 feet permitting ground reception of cap-~ 
sule beacon and telemeter signals through un 
charred Duriod windows added in the ablative 


shell for this purpose 


Timer switch closes at approximately 58, 000 
feet | 
Explosive bolts fired 


A~1-14 


MISSILES ond SPACE DIVISION 


ma wa 


—SEGRET— LMSD-~-445720 


Revised Page 
20 January 1960 





Parachute cover comes off 
Cutters sever cable _ 
Parachute deploys 
_ Ablative shell comes off 
Radar chaff dispensed, visual aids on. 


A6.2.3 Capsule Telemetry 


Capsule telemeter Channels 7 and 8 will measure one set of events dur- 
ing the re-entry sequence and another set of events during the recovery 
sequence. The oscillator inputs will be switched when the thrust cone _ 
is separated. Channel 9 will measure axial acceleration during both the 

- re-entry sequence and the recovery sequence. The subcarrier for | 
Channel 7 will be turned off after thrust cone separation and will be , 

' turned on again at 5G switch closure. Channels 8 and 9 will transmit fi 
data continuously throughout the descent trajectory. Figure A8-1 shows 
the voltage levels which indicate that normal re-entry and recovery se- 

“quences have occurred. | | 





A6.3 Tracking Station Operations 


A6é.3.1 On the selected recovery pass, the tracking stations will re- 
ceive the acquisition transmitter signal on 232.4 mc and the T/M on | 
237.8 mc, as usual. In addition, one receiver will be tuned to 228, 2 mc 
to receive re-entry capsule T/M data, and another to 235.0 mc (with a 
+12 me search scan) for the capsule acquisition transmitter. The cap- 
sule acquisition transmitter can be identified by its 1000 cps pulsation. 
The transmitter will be on for 34 micro-seconds and off for 965 micro- 
seconds. A tabulation of receiving equipment assignments and settings 
‘for the recovery phase of operations is included in Table A7-1. 


Aé. 3.2 Data to be reported by the stations dasine the selected recovery 
is shown in Table AB-1. Data conker number one priority should be 
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reported by voice at.the earliest possible time. In addition, this data 
‘and the lower priority data will be transmitted by 60-wprm teletype fol- | 
lowing the pass. Additional details of reporting requirements are dis- 
cussed in individual station instructions in the following paragraphs. 


Aé. 3. 3 KTS will immediately report the following information to the 
Pvt. Joe E. Mann via Discoverer S5B, and to the STC via the voice net 
if it is available. 


a, System time of initiation of pitchover 


b. Capsule transmitting equipment turn-on (System time not _ 
required) : 7 


c. Deviations from enainel ieguensien of capeule T/M and 
acquisition transmitters 


d. mene strength of capsule transmission reception. 


A6.3.4 The Pvt. Joe E. Mann will receive acquisition messages from 
the Palo Alto Computer via KTS, and will record Doppler and T/M data 
in a normal manner on all active passes within reception range through 
Pass 16. Minimum speed for steerage will be maintained, and a true 
North bearing held, if possible, to facilitate azimuth readouts. The 
Pvt. Joe E. Mann will not transmit information while tracking is in 
progress since antenna proximities result in blocking out tracking data 
when any shipborne radio transmitter is used. 


M AG. 3.4.1 On the selected recovery pass, the re-entry telemetry ship 

@ will track and receive the capsule T/M (228. 2 mc) and beacon (235.0 

+12 mc) on the forward tri~helix antenna. At the same time the aft tri- 

; helix antenna will be tracking and receiving Agena vehicle T/M (237. 8 me) 
and beacon (232.4 mc) signals. When capsule T/M tracking has been 

} established as reliable by the forward antenna, the aft antenna will switch 

j to tracking the capsule T/M signal and record both vehicle and capsule 
T/M data. Should one of the tri-helix antennas become inoperable, the 
remaining tri-helix antenna will search for and acquire the Agena vehicle 
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T/M signal and Giveaties track on the capsule T/M signal when itis — 
acquired. If operable, the single helix antenna will manually track and 
receive the vehicle T/M. Receiver-antenna assignments for the re~ 
entry T/M ship, Pvt. Joe, E. Mann are as follows: 7 

Receiver Signal Source Antenna | 





1302 Nems Clark” Capsule T/M Single Helix 
1401 Nems Clark Capsule T/M. ‘Forward Tri-Helix 
1302 Nems Clark Capsule Beacon Forward Tri-Helix 
1302 Nems Clark Vehicle T/M = — Aft Tri-Helix 
(1302 Nems Clark = Capsule T/M Aft Tri-Helix 
‘Doppler Receiver Vehicle Doppler ‘Aft Tri-Helix 
 1302A Receiver Capsule Beacon Aft Tri-Helix 
(with scope) | | 


Ab. 3.4.2 The Pvt. Joe E, Mann standard antenna positioning for acqui-_ 
sition on all active passes is outlined below: | 


© — ETA - 5 minutes - Start search with all antennas pointed in 
the direction specified in the acquisition message. The aft 
tri-helix antenna will be at #15° elevation, the forward tri- 
helix will be at +5° elevation, and the single helix will be 
manually positioned at +45° elevation. 

Acquisition - All antennas will be vectored to the azimuth 
and elevation of the acquiring oem 


The above antenna positioning procedure will provide a search coverage 

of 20° in azimuth and 65° in elevation and thereby preclude the possi- 

bility of acquisition failure due to atmospheric phenomena interference. | 

During the re-entry tracking the capsule will remain sufficiently close 

to the line of sight between the ship and the main vehicle so that the cap- 

sule can be acquired at any point by directing antennas at the main vehicle. 

"ir single helix is not operable, this receiver will be used with the a 
forward tri-helix antenna to receive vehicle T/M data. — [ 
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Aé. 3.4.3 Preliminary real time data will be reported orally by the 

Pvt. Joe E. Mann to the STC via Discoverer SSB at KTS immediately 
following telemetry fade on the recovery pass. Data is to be reported 
orally and in order of priority as listed in the recovery section of 
Table A&8- l. Clear text reference will not be made to any specific 
event or channel nome. Individual items of the separation or recovery 
programmed sequence will be identified as follows for. keepers com- 
ments if aes : | | 


peace (by code oe followed by appropriate event number 


Event 1 Spin I. 
Event 2. Spin I 
Event 3 _ Retro rocket 
Event 4 Despin I 
Event 5 Despin IZ 
- Event 6 Thrust cone separation 


Recovery (by code word) followed by SPPtoptsate event mamber 


Event 1 _G switch closure 
Event 2 Timer switch closure 
Event 3 Parachute cover off 
Event 4 Cutters — a 
Event 5 Parachute deployed 
Event 6 Ablative shell off 


All telemetry real time data with system times will be included in the 
pass performance summary which will be transmitted to the STC via — 
Discoverer SSB at KTS as soon as practicable. 


| Ao. 3.4.4 In the event of communications failure between the T/M 
_ ship and the KTS, the T/M ship will attempt to establish communica- 
tions with the VCC on SSB and perform functions as outlined herein. © 
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Aé. 3.5 Following the pass prior to the recovery pass, the HTS will 

"receive from the Palo Alto Computer a capsule acquisition program 
which will be entered in the acquisition programmer and used to drive 
the TLM-18 antenna until capsule acquisition. HTS will also use the 

| acquisition program to preplot the capsule trajectory manually if de- | 
sired to assist in reacquisition following those periods of the recovery 
phase when no tracking is possible. The programmer will be started 
at the predicted system time of separation. HTS nominally will acquire 
with the TLM-18 after thrust cone separation and will receive the re- 
covery capsule modulated telemetry signal and pulsed beacon until the 
re-entry capsule enters the ionization layer. Hawaii should reacquire 
the capsule after it leaves the ionization layer at approximately 120,000 — 
feet altitude which is within line of sight range for HTS for a nominal | 
re-entry trajectory. If the TLM-18 tracker has not reacquired the cap-_ 
sule by the time the Agena vehicle passes the station, the tri-helix 
antenna will be repositioned toward the expected blossom point and the 
receivers tuned to the capsule frequencies to utilise the wide beam of 
this antenna in the search. a 


A6é. 3.5.1 Upon acquisition of capsule transmissions, HTS will report 
the following &8 soon as possible. a 


a. Deviation from nominal ee 
b. Azimuth and elevation 
c. System time of acquisition 
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. Signal strength characteristics 
_ Modulation characteristics. _ 


Aé. 3.5.2 To reduce possibility of confusion from local interference 
signals, HTS will search the frequency range from 223 to 247 mc for ap- 
_ proximately 15 minutes before the recovery pass, and log the aca 
and type of modulation of any signals received. 


| AG. 3.6 The TLM-18 type antenna at the Space Technology Lab. tracking 
_etation on South Point, Hawaii, will be employed in this operation to 
provide a triangulation with HTS on the recovery pass for determining 
the capaule location at parachute deployment. The antenna will be posi- 
tioned as a function of maximum signal strength, and the azimuth, eleva- 
tion, and systern time will be recorded each time the positioning errors | 
are minimum. At these times, the azimuth and elevation will be re- 
ported over the telephone line to HTS so that the data can be mamnally 
plotted and triangulation effected. When the capsule enters the ioniza- 
tion layer and the telemetry signal disappears, South Point will reposi- 
tion the antenna to the parachute deployment azimuth and elevation as 
directed by the HTS based on the HTS tracking data extrapolated to the 
blossom point and converted to South Point coordinates. 


When the South Point Station acquires after parachute deployment the 
antenna movement will slight so that an accurate azimuth can be de- 

_ termined and will be reported to the HTS, The South Point Station will 
record the T/M signal received for later evaluation. 


A6.4 Recovery Force Procedures 


A6. 4.1 During the FLR-2 search operation, C-119J aircraft in posi- 
tions 2 and 6 will search for the capsule FM telemetry signal, 228.2 mc, 
while the other C-119J aircraft search for the capsule beacon signal. - 
This search mode will be continued until (1) two or more C-119J's 
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acquire an adequate homing signal to permit a triangulation; (2) ETPD + 10 
minutes when all aircraft will search for the peepee beacon signal; or 
(3) directed otherwise by the HCC. 


A6é. 4.2 Should the re-entry capsule not be sighted before ETPD + 15 
minutes, the Command RC-121 will report all received signal data to the | 
HCC for relay to the STC. The data to be reported are aircraft position 
at time of signal acquisition, signal bearing, and local time for each ac- 
quiring C-119J aircraft and ship. In addition, range and asimuth with 
local time and aircraft position will be reported for each valid radar re- 
turn. The report shall also contain the controller's conclusions regard- 
ing quality of reported signals and bearings, results of triangulation at- 
tempts and most probable impact location. | These data will be relayed 
to the STC immediately upon receipt by the HCG to enable the PAC to de- 
termine the most productive | search areas. 


A7 POST-RECOVERY OPERATIONS 
A7.1 Re-entry Ship Data Aiz-pickap 


A7.1.1 Subsequent to fade on the selected recovery pass, the Pvt. Joe E. | 
Mann will proceed at the best speed of advance toward either Pearl Harbor 
or Port Hueneme, as directed by the STC. While enroute the ship will 
make copies of tape recorded data, and decommutate and record on the 
oscillograph/Datarite the data requested in the following section. If so 
directed by the STC, this data will be.retrieved by a C-119F aircraft 

pickup operation at the earliest time consistent with flight safety after the 
ship enters an 800 nautical mile range from the pickup aircraft departure 
point. | 


At. 1. 2 The c- 1197 data pickup aircraft will communicate with the Cap- 
tain of the Pvt. Joe —. Mann on 3.067 megacycles primary and 9.018 
megacycles secondary. The aircraft will communicate with LMSD 
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personnel on board the Pvt. Joe E. Mann on 6, 241 megacycles, 11.214 
megacycles, or 17. 6225 megacycies. The aircraft and ship will use 
351.3 megacycles for UHF short range communications and the DF opera- 


tion. 


AT. 1.3 A beacon will be installed on the C-119J data pickup aircraft, 
using either the continuous wave acquisition transmitter or telemetry 
frequency. The beacon will be turned on at the direction of the shipborne 
LMSD personnel who will lock on the signal and use the tri-helix antennas 
to provide the aircraft with backup vectoring data. | | 


A7.1.4 The re-entry T/M ship data will be hand carried to Palo Alto on 
the first available commercial air flight if data pickup is made at Hawaii. 
This data will be vitally important in the event the recovery capsule is 
not located by any tracking source at the blossom point. However, if the 
capsule is successfully located and recovered, rapid transmission of the 
data is not essential and C-119J air pickup may be waived. 





A7.1.5 The tracking stations will continue observations of the Discoverer 
vehicle for S-band beacon and telemetry transmission until the battery 
power is exhausted. The orbital programmer is programmed to main-~ 
tain the beacon and telemetry on continuously from nominal acquisition 

on Pass 24 through Pass 25. The beacon and telemetry will be turned 

off after KTS fade on Pass 25 and cycled thereafter through Pass 40 as 
shown in Figure A2-4. Command transmission and tracking on Passes 24 
through 40, or battery power exhaustion, will be at the direction of the 
STC. | : | 3 


A7.1.6 The Discoverer SSB radio onboard the Pvt. Joe E. Mann will be 
maintained in an operational status for six hours after recovery, or until 
directed to secure by the DCC. During this interval required data may 
be requested to absolve any recovery anomalies. | | 
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A8 TABLES AND ILLUSTRATIONS 


‘The following tables and illustrations are applicable to Flight 1052/218 
only. Each table or figure is given the basic number of the section of 
the general STD to which it applies, the letter A to indicate appendixed 
material, and a numerical number to sequence items in the same 


category. 
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Taunch weight 


- ORBIT 
Period. 
_ Apogee 
Perigee 
Eecentricity _ 
Average regression rate (17 passes) 
Reset latitudes 


Inclination angle | 
oe T/M asp leet 
Prt, Joe B. i os 


Aircraft (type and quantity) 
Surface ships (recovery) 
Surface ship tial locations 


Surface ship copters 
Recovery pass 
| Predicted impact area center 





LMSD-445720 
Data 
1052 
GFE 
UDINE 
IRFRA 


8685 1b. 


227, 352 1b (inclutes payload) 
Liquid oxygen 

VAFB, TF 3 Pad Bo. 4 
161° Be 53.86 

172° - 

20 sec 

115.4 sec - 

-16°00'H 117° 43tw) 

353°T 


5610 seconds (5260 on unmodified console 
presentation)» 


T + 367.5 sec 
24.1° w118.84°w 
120 | 
171.6° , 
26,037 ft/sec 


30°8 (for northbound passes over VTS 
60° (for southbound passes) 
79.89° | 


39°35" 161°h5'W 


C-119's (9) and RC-121's (4) 
17°N, 153°45'W and 17°H, 15'W 
=> (2 on each ship) 

tT. 
-17°N, 158°W 

T+ 27 hr | 





Table A. 2-1 NOMINAL FLIGHT PLANNING DATA 
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Pass 


Launch 


10 


*11 


#12 
15 


16 


17 


*23 
oh 


Station 


Pt. Mugu 
Vandenberg 
T/M Ship 
Kodiak 
Kodiak 
Hawaii 


Vandenberg 


Hawaii 
Vandenberg 
Kodiak 


‘Hawaii 


Kodiak 


Table A2-2 


Acquisition 
Time 
(minutes) 


0.5 
0.0 
4.6 

87.3 

182.8 
191.2 


717-7 


§11.1 
811.7 
818.9 


900.4 
910.9 


998.1 
1006. 3 
1208.9 
95. 
2h 
1489.3 
1498.9 


1584.2 
1592.8 


2120.9 
2222.7 


#Acquisition only = no T/M readout 
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NOMINAL ACQUISITION TIMES 


Fadeout 


‘Time 
(minutes) 


8.1 
T-9 
13-0 
95-1 
187.5 
197.2 


TB.9 


823.4 


826.9 
913.5 
922.1 © 


1005.2 


1019.1 
1108. 8 


1399.8 
1408.8 


1496.9 
1500. 5 
1590. 4 
1599.6 
2129.7 
2227.6 
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Duration 
Time 
(minutes) 
7-6 
T9 - 
8.4 
7.8 


4.7 
6.0 


11.2 


ho 
1.7 
8.0 


13-1 
11.2. 


T-1 
12.8 


3.9 
4.1 
6.4 
7-6 
1.6 
6.2 
8.8. 
4.9 
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ele vin sda eft alt edt alt aft ht oh 
Jobe whe ade ele uly ale oft elt eft oft 
ae wit ade ede alt xa cht ole ft oft 
ede ale ade alg ads ade ade oft alt oft 
clade ede alt edn adt ad cht alt li ott] 
| 3)aie dt adi edt adi ee git ct alt a 
{sfede alt adi ale oft alt alt aft ot 





Table AS | 
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Table ‘Aje1 | 
sa/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1052 





TIME ae 
| Eine From 
ae 
~0. 1 3 Timer reset 
0 O- ‘Start 88/D timer 
0.1 O.. Timer reset 
O21 0.1 (Mer safety circuit 
167 167 ~«~—sd| Ss Dewenergize K30, 31, 32 (uncage gyros) 
167 167 ~~ '| ~=Programmed destruct lockout 
178.5 178.5 | = Isolate Koh from beacon #5 — 
178 178 | Vehicle pneumatic control 
178 178 Open pneumatics valve & spare 
178 { 178 ‘Fire explosive bolts 
178 178 Fire explosive ‘bolts 
179 179 Start orbital programmer (paralleled) 
179 179 | Fire retro rockets (paralleled) 
179 179 — Arm pitch & yaw control — 
—6a1ry 179 7 Arm integrator correction 
192 192 Comsand -45°/min pitch rate 
| | | (pitchover 21.75 
192 192 | Arm roll H/S command 
192 192 | Fire B/S cover squib 
192 . 192 ‘Break 28V to Me valve, shut down separation 
monitor | 
192 | 192. Fire #/S cover squib 
208 20h «| ~=—s +26 to 88/D for brake control (not effec- 
tive until 221 sec. 85D - N.0.) 
221 > Command ~2°/min pitch rate from integ. pot. 
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Table A5-1 (Continued) 


SIGNAL CONTROL FUNCTION 





Connect pitch H/S command | 
' Avm beacon #5 timer brake control 
Arm integ. uncaging circuit. 


Arm K21 hold-in circuit, latch up K1 to 
start delay via orbitel programmer 


221 221 Roll B/S signal shunt — 





“20... 201 + +'| ‘Timer brake hold-in control or integ. corr. 
ss | wespectively (isolated by 85C-NO) 
2he 222. Stop 65/D timer delay (nominally 20 sec.) 
| 255 : 2 Fire ullage rockets 
@ | 25 ah Fire ullage rockets 
255 | 23  -Preactivate hydraulics 
255 | oy , Deactivate beacon #5 timer brake control 
255  jj§- | 2% | Kal hold-in en 
2h9 | Arm gas generator squib. Energize K28 
| | (Pitch and Yaw Pneu. Off) 
270 2h9 ‘Mire helium valve and gas gen. squib (par) 
270 oho Connect accelerometer to integrator 
o71 250 = | Pneumatic off backup (pitch & yew) 
yal 250 | Open gas gen. fire & He squib circuits 
27. 250 | Start P.G. offeet corr. (Disconnected) 
271 250 Open gas generator squib. arm circuit 
271 250 | Close circuit to T/M off switch ¢ 
271 250 ‘| Start thrust M/A Corr. (discomected) 


*This sequence is based upon a@ nominal trajectory: Orbital programmer set 
for 21 sec. timer brake raf end. no timer brake modification from beacon 


channel #5 or #6. 
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Table. A5-1 (Continued) 





Steady state thrust | 


371 | 350 Stop Thrust M/A Corr. (disconnected) 
| 371 | 350 | Stop P.G. Offset Corr. (ateconnected) 
| 382 361 Arm Pneumatic (Pitch and Yaw) 
382 | 31 =O. Engine Cut off Safety Switch 
35.9 | (364.9) - Test Isolation (No flight function) 
| #”385 9 (364.9) Disconnect accel. from integrator 
1 385.9 (364.9) | Engine shut down by Integ. 
| 385.9 (364.9) Activate pneumatic controls (de-ener- 
, am gize K-28) 
| | 395 ! 374 | s88/L +28vDC unreg. 
395 374  ‘Hyfraulic controls shut down, shut off 
| | | Ullage rockets & de-energize K34 ast ) 
395 374. Command +40/min yaw rate 
395 3Th Command 0°/min pitch rate 
- 395 374 a Fire oxidizer, helium, fuel vent valves 
nd (Paralleled) 
395 | 374 De~Energize K21 
| 493 fe ‘Calibrate 1/M | 
493 | 472 -| Connect K24 to Beacon 5 fa anetinss 
493 72 Heater Ampl. Excitation 
i 503 . 482 Cid Stop. calibrate 
53s — hee Open engine shut down circuit & Switch Ant. 
65 — 64h, Command +3. ? °/min pitch rate 


** The Dial Reading of the Integrator when ceed is ite? secrescacine a 
‘Velocity to be gained of..13, 600 ‘ft/sec. 
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Table AS~1 (Continued) 





Fifty 6h Connect roll R/S to Yaw Gyro 
{ = OBS : e Rol) Accel. Output Grounded 
| A65— 6hh ' ghut down +28V reg. ascent only power 
7 - fs (Paralleled) | 
— 655 | Ohh Aux. Heater on : 
665° — : 6h | De-energize K33, Switch out 0. 0.19 reg. 
665 Ohh - ‘Integ. Pot. Ground to Pitch Corr. Mode 
| | | ( Inoperative ) 
665 | 6hh F/c Gain change (spare) 
665 Ohh Integ. Stut down (Latch down Kt, K5, K6) 
sol 870 | Phase Balance $A 
891 — BT0 Arm Tape Recorder | : 
' 891 | 870 © | Phase Balance # B 
1 i 870 ‘| Recage Integrator (Inoperstive) _ 
891 870 Set K2l for Pitch rate correction (Inoperative) 
891 . 870 Accelerometer Power Amp return 
891 870 Telemetry Off 
— 691 870 Pulse latch K7 (88/D timer off) H/S to 
: Low Gain | 
891. B70 Open Integ. Recage (Incperative) 
891 - 870 Arm 8S/D Timer for Recovery Phase 
91 870 Stop Integrator Caging i tameeatire) 
S91 870 Spare 
xX 870 Pulse latch K7, Kis, K17,_ m8 (S8/D Tamer 
| ca on 8/S off) 
Xx+18 . | 888 ~ Command -45°/min pitch rate 


* Time of initiation of recovery phase. 
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Table A5~1 (Continued) 





SIGNAL CONTROL FUNCTION 


X + 18 yo B | Avm Capsule ejection (squib) 
X+92 |. | Command +4°/min pitch rate 


X + 92 | | 8S/L Transfer Circuit #1 
X + 92 an 88/L Transfer Circuit #2 | 
xX+92. .f | Disconnect capsule from Electrical P.Ss. 
X + 93-5 Shut down 85/D Timer 
— X + 93.5 — Command Eject (Paralleled) 
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: Table A6-1 | 
. NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-J0-°. 
(Based on a 93.5 Minute Period) 





















Launch 0 | 
Separation 2.98 (179 sec 
‘Btart orbital timer 2.98 (179 sec 
Nominal fire time 270 sec 











‘Nominal burriout and orbit 






injection : 6.43 ‘36 sec) 
‘First crossing of equator 12.3 (736 sec 
Beacon and T/N off 15.2 (913 sec 















Beacon and T/M on 
Reset enable 
Acquire KIS 

65°W latitude (ref. ) 
Reset signal /command 
57.6°N latitude (ret) CTs 
Reset disable 
Beacon and T/M off 

End of orbit 1 



































Bescon and T/M on 

Reset enable 
Acquire KIS 
Reset signal/command 
57.6°N latitude (ref). KTS 
Acquire HIS 
21. 6h latitude (ref. ) BIS 
Beacon and T/M off. ; 
Beacon and T/M on 
Reset disable 














. 









GaSSEBREES 













Beacon and T/M off 8 
End of orbit 2 | a) 
End of orbit 3 339.1 7 0 (8) © 
poe End of orbit 4 432.6 | o (8 
3 thru 7 | End of orbit 5 526.1 : 0 (8 
End of orbit 6 : 619.6 0 (8 
| End of orbit 7 713. 0 
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Table A6-1 (Continued) 

























Reset enable 
| Acquire VTS 
| Reset s command 
Pass 8 34.8°N latitude (ref.) VIS 
(S-N) Beacon and T/M off 
_ Beacon and 1/M on 
Reset disable | 
Beacon and T/M off 
End of Orbit 8 






Beacon and T/M on 
Reset enable | 
Acquire HTS 
Acquire VIS 
21.6°N latitude (ref. } HIS 
Reset signal/command 
Acquire KIS 

 +-57.6°N latitude (ref.) KIS. 






Reset. disable | 
Beacon and 1T/M off 
End of orbit 9 











Acquire HIS | 
Beacon ani 1/M on — 

Reset enable 

21.6°N latitude (rer. ) RTS 


e 


° 


| | — Reset signal/command 25 
Pass 10 | Acquire KIS 
(een) | 57. :6N latitude (ref.) KIB 


- Beacon and T/M off 
Beacon and T/M on ~ 
Reset disable 
Beacon and 1/M off 
End of orbit 10 


a *s 


—" 


0 (8) 
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Table A6~1 (Continued ) 


Event 





| End of orbit il 
Passes. End of orbit 12 
ll thru 13 End of orbit 15 
Beacon and T/M on 
Reset enable 
Reset signal/comand | 
57.6°W latitude (ref. ) KTS 
Reset disable 
(rs) | Reset enable - | 
34.8°N latitude (ref.) VIS 
Reset signol/comend — 
Reset disable 
Beacon and T/M off 
End of orbit 14 | 


Beacon and T/M on 
- Reset apg 
Acquire : 
Reset signal/comend sy 
7 57.6°N latitude (ref.) KIS 
. Reset disable : 
a : - Aequire VIS 
Reset enable ) 
34.8°N latitude (ref. ) vis 





Reset s commend 
Beacon and T/M off 
Beacon and T/M on 
Reset disabdie . 
Beacon and r/M off 
End of orbit 15 


95 
3 
1407.2 
1408.1 
1408.6 
1409.6 
1412.6 
1460.9 
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Table A6-1 (Continued) 






 Bvent 





Time | Location 
| T N latitude 
(min) | (deg) 

2 #«| «676 : 


Phase 
Beacon and T/M on | | 1582 
Reset enable | | 1562.7 7 

Acquire KTS 1584.2. 67.6 
Reset signal /comnand {| 1586.6 ,; 60 

57.6°N latitude (ref.) KTS | 1586.8 | 57.6 

Pass 17 Acquire HTS | 1592.8 34.2 
| Beacon and T/M off 1597.5 16 
Beacon and T/Mon —6«1 1598.0 | 2h 
Reset disable 1598.5 12 
Beacon and T/M off 1599.5 8 

End. of orbit 17 47-8 | Oo (B) 

Beacon and T/M on ~~ |} 1675.4 76 
| Reset enable | ny ba Th 
Reset Signal/conmand — ol 60 

Pass 18 57.6°N. latitude (ref.) KTS | 1680.3 57.6 
(N-S) 21.6°N. latitude (ref.) BMS | 1689.2 21. 
| Beacon and T/M off 1691.0 16 
Beacon and T/M on 1691.5. 1h 
Reset disable : 1692.0 12 
Beacon and T/M off 1692.9 8 

End of Orbit 18 ft 1742.3 oO (8) 
= 
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Figure A2-1 Nominal Orbit Traces Passes 1 thru 3 
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‘Figure A2-3 Nominal Orbit Traces Passes 14 thru 17 
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Figure A2-5 Launch Phase Nominal Time-Events Versus 
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Figure A5-1 T/M Ship Antenna Positioning  =—«_— 
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Figure A8-1 Nominal Capsule Telemetry Voltage Levels 
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FIGURE A8-2 WAVE ‘TRAIN FORM 
Figure A8-2 Nominal Payload Function Wave Train 
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| FOREWORD | 


The basic System Test Directive, LMSD-445720, purposely omits de- 
tailed variable flight to flight data but contains information of a permanent 
nature applicable to all flights of the initial Discoverer series. Detailed 
data and directives are presented in this Appendix for the Agena 1054/_ 
Thor 223 combination and are applicable to this Seen only. 


- Engineering and procedural changes pertinent to the gene: 1054/Thor 223 
combination are summarized as follows: 
a. The orbital programmer period setting will be displayed on 
the equipment console in minutes and seconds and also as a 


function of the number of step adjustments made to the M PES: 
grammer, ranging in values from 0 to 99. 


b. The APL Doppler acquisition transmitter and tracking lights | 
will be incorporated for this flight. 


c. The Space Technology Laboratory tracking station at South 
Point, Hawaii, will be employed during the recovery operation. 


d. C-119J aircraft assignments concerning the monitoring of 
capsule beacon and it ene have been modified. 
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APPENDIX A _ 
SUPPLEMENTAL TEST INFORMATION 


Al GENERAL 


—Al.1 This section contains descriptive material which supplements the 
_ text of the general STD for this flight only. Material presented herein may 


also correct or supersede material in the general STD for this flight only if 
necessary. General STD changes of a permanent nature will be effected by 
replacement pages in the main text at the earliest possible date. Reference 
will not be made to this Appendix for subsequent flight operations. The 


following material is divided into general sections, with parenthetical refer- 


ences to relative paragraphs in the main text provided where beneficial. 
AZ ORBIT OPERATIONS 

A2. 1 Orbital Programmer Readout | 

Az. 1.1 The orbital programmer period setting has been displayed in the | 


past by the console equipment as a function of 10-second and 100-second de- | 
code switch positions. The console will now display a number from 0 to 99 


indicating the number of steps the programmer is set above the minimum 


period. This step number, representing the orbital period, can be converted © 
directly to seconds, or minutes and seconds by means of conversion Table 


A2-3. Table A2-3 will also provide the orbital programmer oscillator fre- 


quency corresponding to an orbit period setting as a backup measure. 


A2.1.2 The orbital programmer period will also be read out and displayed 
as a function of the programmer oscillator frequency. This frequency will 
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be telemetered on Channels 1 and 2 and automatically converted to pro- 
grammer period in minutes and seconds for display on the acquisition and 


tracking console by means of a Berkeley Counter and a remote repeater. 


A2.1.3 The number of programmer adjustment steps read from the com- 
mand console display will be the prime method of reporting programmer 
period to the STC over the voice line. The backup for the report will be the. 
10- and 100-second stepping switch positions read in real time. The period 
readout as a function of oscillator frequency will be reported in the perform- 
ance summary via the 60-wpm teletype. A verbal report of this item will 
be given as a backup only if requested. ao | 


A2.2 APL Doppler Evaluation 


A2. 2.1 An additional acquisition transmitter will be employed on Agena 
Vehicle 1054 for evaluation purposes. The transmitter will operate continu- 
ously on 162 mc and 216 me and may be used as an acquisition aid in the 
event the CWAT becomes inoperative. LMSD tracking stations will receive 
the signals on 162 mc and 216 mc on all passes except the recovery pass to _ 
verify that the transmitter is operative with no attempt to record any in- 
telligible data. APL Doppler tracking stations will receive the beacon sig- 
nals and record Doppler data on teletype tape for post flight evaluation. 


A2.2.2 An oplikai beacon will also be installed on Agena Vehicle 1054 and 
turned on by the orbital programmer while the satellite is within reception 
range of Project Space Track and Smithsonian stations a ae with Baker- 


ones cameras. 
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A3 RECOVERY PHASE OPERATIONS 
A3.1 Capsule Telemetry 


Capsule telemetry Channels 7 and 8 will measure one set of events during 

_ the re-entry sequence and another set of events during the recovery sequence. 
The oscillator inputs will be switched when the thrust cone is separated. 
Channel 9 will measure axial acceleration during both the re-entry sequence 
and the recovery sequence. The subcarrier for Channel 7 will be turned off 
after thrust cone separation and will be turned on again at 5G switch closure. 
Channels 8 and 9 will transmit data continuously throughout the descent tra- 
jectory. Figure A8-1 shows the voltage levels which indicate that normal re- 


' entry and recovery sequences have occurred. 
A3.2 Tracking Station Operations 


A3.2.1 The TLM-18 type antenna at the Space Technology Laboratories . 
tracking station on South Point, Hawaii, will be employed in this operation to _ | 
provide a triangulation with HTS on the recovery pass for determining the _ 
capsule location at parachute deployment. The antenna will be positioned as 
a function of maximum signal strength, and the azimuth, elevation, and sys- 
tem time will be recorded each time the positioning errors are minimum. At 
these times, the azimuth and elevation will be reported over the telephone 
line to HTS so that the data can be manually plotted and triangulation effected. 
When the capsule enters the ionization layer and the telemetry signal dis- 
appears, South Point will reposition the antenna to the parachute deployment 
azimuth and elevation, as directed by the HTS, based on the HTS tracking 
data extrapolated to the blossom point and converted to South Point coordinates. 


_ When the South Point Station acquires, after parachute asplovinent, the an- 
tenna movement will be oe so that an accurate azimuth can be determined 
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and will be reported to the HTS. The South =ornt Station will record the 
T/M signal received for later evaluation. 


A3.3 Recovery Force Procedures 


A3.3.1 Assignments of C-119J aircraft to monitor the capsule telemetry 
frequency during the recovery operation are modified, as shown below, to 
gain full advantage of earlier tracking observations and the frequency sta-~ 
| patty offered by the telemetry crystal-controlled transmitter. 


: Aircraft Assigned to | Aircraft Assigned to| | 
, Tracking Reported by KTS eccsar vi shel aaa Beacon Frequency 
| HTS or T/M Ship Search Search 


| No Signals Reported 
Capsule T/M Signal Only - 
Beacon Signal Only 

Both Signals Reported 








If two or more aircraft report solid acquisition of either frequency and the 
other frequency is not received, two aircraft alone will search for the unre- 
ported frequency.as in modes one or four above. 


Fifteen minutes after time of capsule separation, any aircraft searching for 
the capsule telemetry will join in the search for the capsule beacon. The re- 
ceiver setting for reremersy. signal search will be the 100-kc fm mode. | 


A3.3.2 Should the re-entry capsule not be sighted before ETPD + 15 minutes, 
the Command RC-121 will report all signal data received to the HCC for relay 
tothe STC. The data to be reported are aircraft position at time of signal 
acquisition, signal bearing, and local time for each acquiring C-119J aircraft 
and ship. In addition, range and azimuth with local time and aircraft position 
will be reported for each valid radar return. The report shall also contain | 
the controller's conclusions regarding quality of reported signals and bearings, 


ee - Au-2-7 an 
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results of triangulation attempts, and most probable impact location. Thoae 


data will be relayed to the STC immediately upon receipt by the HGC to on 


able the PAC to determine the most productive search arcas. 
A4 TABLES AND ILLUSTRATIONS 


The following tables and iNJustrations are applicable to Flight 1054/223 only. 
Each table or figure is given the basic number of the section of the general — 
STD to which it applics, the letter A to indicate appendix material, and a 


number to sequence items in the same category. 
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Table AZ-1 
NOMINAL FLIGHT PLANNING DATA 


RJ-1 
Liguid oxygen 


VATB, BETS-% Pell Bo. 5 


117.5 sec 
16° 00'N 117° &3'v 
seconds (Step 22) 


5 de Se 


ne tt/ sec 


Eocentricity 

Average regression rate (17 passes) 

Reset latituies — : 

: 3 60° (Resets over 

Inclination angle 79. 

Re-entry T/M ship location (ets don Bs ta) 39° 35'W 162° ks'w 

Aireraft (type and cents) 0-119's (9) and BO-121's (4%) 
Surface ships (recovery) | and 

LTH, 1 5'W and 
| BRS" (2 on each ship 


1x, 150°W 
© + 27 br 
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‘Table A2-2 
_ NOMINAL ACQUISITION TIMES _ 
Acquisition  Fadeout Duration 
| Time Tine Time 
Pass Station (minutes) (minutes) (minutes) 
Launch Pt. Mugu 0.5 8.1 7-6 
: Vandenberg 0.0 77.9 7.9 
| T/M Ship 4.6 13.0 8.4 
1 Kodiak | 87.3 95.1 7-8 
2 Kodiak 182.8 187.5 4.7 
Hawaii 191.2 197.2 . 6.0 
8 Vandenberg TIT 7TB.9 11.2 
9 Hawaii 811.1 615.3 h,2 
Vandenberg — 811.7 823.4 11.7 é 
Kodiak 818.9 — - 826.9 8.0 | | 
10 Bawaii 900. 4 913.5 13.1. 
‘Kodiak 910.9 922.1 11.2 
#12 Hawaii 998.1 1005.2 Tel 
Kodiak 1006. 3 1019.1 12.8 
#12 Kodiak 1104.9 © | 1108.8 3.9 
15 Kodiak 1395-7 1399.8 2 
Vandenberg — 1402. _ 1408.8 6. 
 -:16 Kodiak 1489. 3 1h96.9 7.6 
-. Vandenberg 1498.9 1500.5 1.6 
1 Kodiak 1584.2 1590.4 6.2 
Hawaii 1592.8 1599.6 6.8 
#23 ‘Vandenberg 2120.9 2129.7 8.8. 
oh 2222.7 4.9 


Kodiak 


“Acquisition only - no 1/M readout 
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® Fe | ‘Table A5- l 


ss/ D seer CE FOR DISCOVERER VEHICLE SERIAL 2205-1054 





TIME | ame (Sec) | ame (Sec) | 
Nominal Computer SIGNAL CONTROL FUNCTION 
Time ‘From Running © , 
Launch Time 
~O.. | ‘Timer reset. 
Oo | Oo {| Start 88/D timer 
0.1 0.1 ‘Timer reset 
0.1 | 0.1 Timer safety cireust 
(167 -— 167 ‘| De-energize K30, 31, 32 (uncage gyros) 
(167 167 _ Programmed destruct lockout - 
178.5 178.5 Isolate K24 from Beacon $5 
178 178 Vehicle pneumatic control 
178 | 178 - Open pneumatics valve and spare 
178 178 -‘Pire explosive bolts 
178 178 Fire explosive bolts 
179 179 _ Start orbital programmer (paralleled) 
179 179 «= |s«*Pare retro-rockets (paralieled) 
179 | 179 Arm pitch and yaw control ~ 
179 179 Arm integrator correction | 
192 192 Command ~&5°/min pitch rate (pitchover 21.75) 
192 | 192 | Arm roll #/8 command 
192 192 ‘Fire H/S cover equib- 
192 192 Break 28V to. My valve, shut down separation 
monitor | 
192_ 192 | Fire H/S cover squib 
20h 204 | +28V to 88/D for brake control (not effective 
> | | until 221 sec. S5D-"0) | 
221 | e221 . Command ~2°/min pitch rate from integ. pot. 
@ 
-  A-2-12 
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Table A5-1 (Continued) 





Nominal Computer 

Time From Running - 

Launch | Time 

221 22h Connect pitch H/S command © 

221 | 221i. Arm Beacon #5 timer brake control 

221 221. Arm integ. uncaging circuit 

221 221 Arm K21 hold-in circuit, latch up Kl to start 


delay via orbital programmer 
Roll H/S signal shunt 


221 7 
#221 221 . Timer brake hold-in control.or integ. corr. 
a | respectively (isolated by S5C-NO) 


abt 221 Stop 88/D timer delay Cay 20 sec) 
254 23h Fire ullage rockets 
ooh oz Wire wllage rockets — . 
25h | 23h  Preactivate hydraulics | | | @ 
25k x) ae Deactivate Beacon #5 timer brake control 
25h 234 K2l hold-in | 
269 2h9 | Arm gas generator squib. Energize K28 
So 4 (Pitch and Yaw Pnev. Off) | 
269 abo Fire helium valve and gas gen. squib (par. — 
269 ahg Engine ignition 
269 | Connect accelerometer to integrator 
270 250 Pneumatic off backup (pitch and yaw) 
270 ~ 250 = Open gas gen. fire and He squib circuits 
270 | 250 Start P.G. offset corr. (disconnected) 
270 | 250, Open gas generator squib arm circuit 
270 250 Close circuit to T/M off switch 
270 S: 250 Start thrust M/A Corr. (disconnected) 


* This sequence is based upon a nominal trajectory: Orbital programmer 
set for 2i~-sec timer brake caTey and no timer brake modification frou 
beacon channel #5 or #6. 
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Table A5-1 (Continued) 





TOE a (e80) _ 
“Boing, 
soc ag 
| 270.5 © 250.5 Steady state thrust 
|. 370 350 | stop thrust M/A corr. (distonnected) 
370 350 | Stop P.G. offset corr. (disconnected) 
385 365 ~~ «|. s Arm pneumatic (pitch and yaw) 
385 35 | Engine cut-off safety switch 
368 (368) fest Lsoletion (no flight function) 
#388 (368) Disconnect accel. from integrator 
388 (368) Engine shut down by integ. 
368 (368) Activate pneumatic controls ( saetareice K-28) 
394 37h sa/L +2BVDC wnreg. tt 
394 | 374 | fytreulic controls shut down; shut off ullage 
, | rockets and de-energize Kt (Par. ) 
394 374 Command +40/min yaw rate 
394 «37h Comsand O° /min pitch rate | 
304 37h Fire oxidizer, helium, fuel vent valves 
(paralleled ) 
394 «37h De-energize K21 
hop h72 | Calibrate 1/M 
hge 4722s] ~—s Commectt Koh to “Beacon #5 (inoperative ) 
hoo | NT Heater empl. excitation | 
502 — 482 Stop calibrate a 
502 82 Gas cengiae jaiah vadee Gnas egnd euital ant: 
a2 — hbe Enable Command #5 and #6. Alternate recovery 
| «pass capability | 
664 6hh Command. +3.55° fain pitch rate 


+# The dial reading of the iegecutees when a is 1725 representing a 
velocity~to-be-gained of 13, Boo tt/sec. 


| a F F a7 tat ~ Qe | > 
OO ‘A-2-13 ae 
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Table A5-1 (Continued) 





Nominal ' Computer 
Time From Running 

Launch Time 

66h — 644 | Connect roll #/S to yaw gyro 

664 6bk | Roll accel. output grounded 

664 6bh Shut down +28V reg. ascent only power 

a | (paralleled) 

664 64h Aux. heater on | 

66h 64h De-energize K33, switch out 0.1% reg. 

664 64% |» «~Integ. pot. ground to pitch corr. Mode 

i 4 (inoperative ) 

(664 — « 6hy Flight control gain change 

66h 6h Integ. shut down (latch down Ki, K5, K6) 
890 870 Phase balance § A 

890 8700 Arm tape recorder 

890 870 | Phase balance $B 

890 870 Recage integrator ({noperative ) 

890 870 | Set K2l for pitch rate correction (inoperative 
890 870 (| Accelerometer power amp return — 

890 870 nine iatch K7 (88/D timer off) H/S to tow 
890 870 Open integ.recage (inoperative) 

890 — 870 |. Arm 88/D timer for recovery phase 

890 870 Stop integrator caging (inoperative ) 

890 870 =| Spare | | 
“xX 870 Pulse os K7, kK24, 17, x18 (88 /p timer 

7 on B/S off) | 

X+15 (885 Command -45°/min pitch rate 

x+15 885 ‘Fire payload battery heater squibs 


_ # Time of initiation of recovery phase 
A-2-14 
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Table A5-1 (Continued) 













| arn Capsule ejection (squib) 
Command 3. 55° jain pitch rate | 
| 88/L Transfer Circuit #1 

- 88/L Transfer Circuit #2 
Disconnect capsule from electrical P.S. 
‘Shut down 88/D timer ts 
Command eject (paralleled) 












=X + 93.5 
X + 93.5 





a A-2-15 —_ | 
LOCKHEED AIRCRAFT CORPORATION —SECRET— MISSILES ond SPACE DIVISION 


l/ —_ + swe Ge, te “a ~ - + gue tayo o> «s+, ob wmeee q Pa iteptiy pS oem: — =: eae sn. 


— SEGRE - LMSD-445720 


-1054/223 


Table Ab-1 
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2245-1054 
(Based on a 93. 5- -Minute Period) 


a2 Time ‘| Location |. 
- T W latitude 
| (min) | (deg) 
34.8 


0 
2.98 (179 = 














Launch 
Separation 

Start orbital timer 
Nominal fire time 
Nominal burnout and orbit 













2.968 (179 sec 
4.5 (270 sec 


















injection 6.43 385.9 sec) 
First crossing of equator | 736 a 
Beacon and T/M off 


913 sec 





- Beacon and T/M on 

Reset enable 
Acquire KTS 
65°N latitude (ref. ) 
Reset s command 
57-6°N latitude (ref.) CIS 
Reset disable 

Beacon and T/M off 

End of orbit 1 
























Beacon and T/M on 79 
Reset enable Th 
Acquire KTS 65. 
Reset signal/ 











command 
 -57.6°R latitude (ref) KS 
Acquire HTS 
21.6°N latitude (ref.) BIS 
Beacon and T/M off 
Beacon and T/M on 
Reset disable . 
Beacon and T/M off 
End of orbit 2 








End of orbit 3 
End of orbit 4 
End of orbit 5 
End of orbit 6. 
End of orbit 7 


Passes 
3 thru 7 


00000 | coh shPBIS 
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Table A6é -1 (Continued) 


Phase | «Event 












Beacon and r/M on 
Reset enable .. es 
Acquire VIS 
Reset signal/command | 
34.8°N latitude (ref.) VIS 
- Beacon and T/M off 
Beacon and T/M on 
Reset disable 












Acquire VTS | 
-—-21.6°N latitude (rer.) BTS 

Reset eignal/command 
Acquire KTS 


57.6°N latitude (rer. ) KTS 
Beacon and 1 /M off 

Beacon and T/M on 

Reset disable 

Beacon and T/M off 

End of orbit 9 





| Acquire HTS 
Beacon and T/M on 
Reset enable | 
| 21.6°N latitude (ref.) HIS 
| | Reset. signal/command 
Pass 10 | Acquire KTS 
(S-N) 57.6°N latitude (ref.) KTS 


Reset disable | 
Beacon and T/M off 
End of orbit 10 


ERBESRE REESE 


60 
62 
70 
16 
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: Location 
WN Latitude 
(min) | (deg) 















| | ‘End of ordit.12 | 1087. 0 0 ro (8) 
Passes . End of orbit 12 | 1180.4 Oo (8 


End of orbit 13  -11273.9 0 (8 


Beacon and T/M.on 
Reset enable 
Rese signal /command 

57. latitude (ref. ) KTS 
Reset disable : 

Reset enable 

34.6°m latitude (ref. ): vrs 
Reset signal /command 
Reset disable 

Beacon and T/M off | 

End of orbit 14 


11 thru 13 


























Beacon and T/M on 





— 6 
aap enable 7h | 
signal /command 60 ® 
7. latitude (refr.) KTS 57.6 | 
Reset disable Sh ..0 
| Reset enable 46.0 
Pass 15  34.8°N latitude (ref.) VTS «54.8 
(N-S) ommand 30 
Reset disable 20 
| Beacon and 1/M off 18 
“End of orbit 14— Oo 
Res signal /commend 
57.6 N latitude (ref. ) KTS 
, Reset disable 
oe | Acquire VES 


ahcEe aki N latitude (ref.) VTS 
al signal /command 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 
Beacon and T/M off 
End of orbit 15 
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Table A6-1 (Continued) | 


Beacon and T/M on 
Reset enable 

 Acguire KTS 

- Reset signal/comnand 
57.6°N latitude (ref. ) KIS 
Acquire HTS 
21. cen latitude (ref. ) HTS 
Beacon and T/M off | 

- Beacon and 1/M on 
Reset disable 
Beacon and 1/M off 
End of orbit 17 


Beacon and T/M on 


Reset enable 
| | | ‘} Reset command 
@ | 57.6°N. latitude fos RTS 
21.6°N. latitude ETS 


Beacon and T/M on . 
Reset disable 
Beacon and T/M off 
End of Orbit 18 
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Table Ab-2_ 
FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING | 





Cross Latitule seme Latitude ) 
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Cross Latitude (Reference Latitude) | 
es 2 ee es ee 






As directed | 





As directed 






As directed 






As directed 






As directed 
| As directed | 






As directed 






As directed 





LOCKHEED AIRCRAFT CORPORATION SEERET- MISSILES and SPACE DIVISION 


ae a ites - hw a ~~ 





LMSD-44572 
Tens Tosa aes 





: dip Sa a a en ee) 
= er rr rt 


MISSILES end SPACE DIVISION 


Aw 2-22 


ssva KUZAODTU GNV AWLINE-au ONTUNG © 
SONLLLES GNV SLNAWNDISSV LNAWdINOT ONIAIZO TU 


T°ZV ST9RL 


LOCKHEED AIRCRAFT CORPORATION 


LMSD-445720 
1054/223, 


| @ . 


Bt 
€ 
7 
¢ 
& 





SINSAWNSUINOA ONILYOdAY GNV LNOGVaAY GWL-“TVay 
7 | T-8V S19FL 





= See 
sHYMINNs Hy, 





TEEELLO ELLE 





, 
' 
“ : 
2 Seere FE Oe a te tte, 5 we / is - _—. 3 Be 8 


kn 223 


LOCKHEED AIRCRAFT CORPORATION 


-- LMSD~445720 


1054/223 


MISSILES ond SPACE DIVISION. 


Qt-st et av - 
gst Of sav QoeuEDesTp acqnemo peoring 
S-8t 98 aay QOCMMODETP sOQDeMEDS peoTieg 
eet ou aav qoemmccstp soqdeumce pecting 
Wegt TS anv quae GoTIeredss eTnede 
oe-1t Ta . semmerPoad yO hd 
Lest Bu oySue ant 139 
stst grag oTies qoatd rag 
&<T ota emmersdan, 12g 
9e- iT 4 T °OR TlOg + 2euNEOe GOETIOg i 
3B-LT ia T °Om Waty © seeEBOS toET20q 
CU-9T w s@ugtoa ong £20930g 
68-9t F) worgyeod qoqyas 20j00Tee L1QEe-ey 
ge-9T com woTEFecd qoytas deys-yuccee-90T A 
48-9T got! UoTeTeod qoytae de,e-pupses-CT 
g2-4e-9T “Gor got (sTosws0) qnopees deqs resmecBoag < 
Fs 4 OvIE (sTeswos) qnopens poysed zemmeBorg 
€Y-eT . 
cer 3 | 
iret 
€-8T oe 
ast 
8 





: 
—— (ponupmeg) t-ev orges _ F 
a - = 


=: 1054/223_—. 


LMSD-445720 


MISSILES end SPACE DIVISION 





— (penmpuog) Tay erqeL 






| LOCKHEED AIRCRAFT CORPORATION 





1054/223 


LMSD- 445720 


| | | “pezazoue® 04 Tita Tete LreesTe 

Fd ae ee eg MUAY 08 08 PRE TORTS seazo AtwoeTpemN, wasp NETS TOO STEDNRES TIEN OtTeS Mees 

eee ie eee ee 82 SdaveTes wla-op £4 ote om 02 peqsodes 09 03 axe pesEsT SIEP TI ‘oud om) J8138 pues aq 
fea eqmeuarnevea, 20ND PemOR® Gm soToA A DEB OW 2 Yeqaodes pes Our) Teed UE peer o4 03 siUREEMETINe . 


Oo | ‘COPRUEmP Pou ‘onTes ePuzeas MOTASISTEE JO OUT] mogeke on) wreqmoo Trya gioder Teqres oqy OF 

32 punces Qeerees om 02 equeas 30 o% Spence Tr 7—™m ° 4 
| O%} UO SQueemDO TerDERd wyeQuce TTTA Seckex TeQteA OG “Steasy oOeI TOA Tenpueu sauesesd T-gy ermStZ °6 ; ; 
| . Opes Teutts so § 
e Jost went OES ‘ont UA MNEEXES Ge ‘woTaTSMbOR 90 eBeRTOA preCeY cwopgusedoe 22938 seeun.xoep N 

3 . Trond wee ‘SOrATRY saqnos-onzes 90 Atypiat sosensens ‘uoyareios oy acpal semome LreareeTey 9 A 
| = | "sorrerefes snase pereg Jo 20 fuoyyereies 03 sozal stu T spony *) | ot 
“oceGns TUFIERE 20s Lreqsugesees ef cura wegets < ; 

“9. Wes JO Spucces J ETMTA UOTeETEr200 uss; wrades ‘ 


MISSILES end SPACE DIVISION 


| SATE VTOA T ‘eopyurales of 2ofa0 Baton 4 Spey °9 

Fotene a ENEDoal Goqyl 50 Lvameee oqeETyeo PED cays uosete WTA eyuFELI0 “wopguruion ou 
Smmanase VTETANA OuTuaIe” 6 SoTsferahow 38 spacoes Gin -wopSUNEDpsCeI 30 QETEIS per arms ye Brceng “¢ 
a ; | tow Cecrvewaeraces PeEmP STwAseeRT fuccee-—te ‘eoTyuuNT oes asnzEq sTELZOGET OUMETE-T 30 poneey ‘| 
“ERS moqake WIA SpeTALIOD -eTRAZDaNE OGnETE-g Lrezemyeasife se comTs £ paceny *€ 

, _. At SSRE WO JZoury QD eet, meets PACNy NOTIEETTrQNe 

9F2 7398 JO eeFop om cututeep 3 Ponoeens LTequuprosiide ge squyod g yest 38 prcoey z 
| "AEOOL OLULIBITS OJ 83TOA y ‘Lzywe-0r LT SUNY TURION 305 GTOA T epeey "Tt 


(penupaoy) t-gy S1de 


LOCKHEED AIRCRAFT CORPORATION 


4 , « i 
Se ne - ~s nn 


1054/223 


| -SEGRET |  LM5D-445720 








rd 
y 


sm 
a 


y 


> TSEC 
| FS 











YS 











| =. sale DCE : 
oan | 
 WMigure A2-1 Nominal Orbit Traces ~ Passes 1 Through 3 
| A-2-27— | 
LOCKHEED AIRCRAFT CORPORATION | —SEEGRET- MISSILES end SPACE DIVISION 


pa. eo > if pps 





— —SEGRET- |  LMSD-4485720 


1054/223 











KO Mii 


pel, 
nee 












a i, - 
} 2) ee 
Figure A2-2 Nominal Orbit Traces - Passes 8 Through 12 


A-2-28 


LOCKHEED AIRCRAFT CORPORATION . -SEGRET | MISSILES end SPACE DIVISION 


7 motte i, ee 





-SEGREF  LMSD-445720 


——-:1054/223 





ae 


| & wisus A2Z-3 Nominal Orbit Traces - Passes 14 Tarough 1 17 





AeoZeq 29° 


LOCKHEED AIRCRAFT CORPORATION | SECRET MISSILES end SPACE DIVISION 





LMSD-445726 
1054/223 


9.8 ane eee 


- i => ty : . : ee Noe 4 
. - -weeace . : -: meen . -_-_ . " 
Soy . =~. . . - 
=< “recg ct iipyiires et Wen 
nee . oe 2 ee z ov -9s pepe 
* = i tees 
by vet? ¢ rae > Ty: . - 7 ; ° . 
” te . - 4 &emee + . 7 ee ‘ - 
ewe cx ePecdictes ae sats aya : Se eos ctor sere: : 
. . aman s a Sn 0 epee 
r . t x - . 
‘ we - . . . - i . * 


ay Fag Ba PP. 


aed 
b Gees > 
ra 
L we 
> Sane 4 . 


re @hetays 
el ant: Hess 5, | 
Cres avedoce ee c Pot.: 
nts 28 oy Saeed 8 
oof rest frees US re 


Figure A2-4 Readout and Reset Programming 


tween 


Ce 





—— oe 


© ge see ® 8 § . 8 
(°omq) sanz | 





. ~ : 
Ne : ‘ ~ a. ars ‘ = en re ee et Gee 7 = -? pen ae we he sg: ce 


1054/223 


LMSD~-445720 


WOFZOO'T SNsr9A sSJUSAG-OUryyY, TeapooW oseyg youney g-zy omn3zz 


(qnmenet) Seeetars 





ome coos edgt capt coyt cost. coor iCieits—“‘iéi 





| Ae2a31 


LOCKHEED AIRCRAFT CORPORATION 


MISSILES and SPACE DIVISION 


—SEGRET | LMSD-445720 


1054/223 


Figure A5-1 T/M Ship Antenna Positioning 
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Figure A7-1 Re-Entry Trajectory 
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FOREWORD 


Due to major operational changes, this Tab 3 of Appendix A supersedes the 
Tab 3 of Appendix A, previously published and dated 22 February 1960. This 
Tab contains detailed data and directives applicable to the flight testing ‘of 
Agena Vehicle 1053 with Discoverer Booster 160. The data and directives. 
in this Tab are “Peecene oe this Discoverer Vehicle configuration only. 


| raeeeae=ang and procedural changes pertinent to this flight are as follows: 


The geophysical equipment has been removed from the vehicle 
and the primary objectives have been modified to emphasize 
capsule detection and recovery. Primary emphasis on air re- | 
trieval has been retained only in the 60 x Z00 nm | 3 
impact area. 


A diagnostic payload will be installed containing equipment to 
facilitate tracking and improve telemetry data transmission 
during the separation and recovery phases. 


Additional telemetry receiving facilities will be provided at 
Christmas Island, South Point, Hawaii, and Barking Sands, 
Kauai, to aid in the recovery operation. | 
JC-54, or other suitable telemetry receiving aircraft will be 
stationed south of the primary recovery area to aid in the 
recovery operation. 

The capsule nominal impact latitude will be moved to 24° } N 
latitude... | 


The entire recovery force deployment will be revised. 


The Pvt. Joe E. Many telemetry ship will be stationed south of 
Hawaii. 


The RC-121 aircraft and the Hawaii Control Center will be 
equipped with single sideband radio. — 


HCC - STC communications during the recovery operations will 


be augmented by the addition of two voice lines (toll a cama 


: 


A-3-3 
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The recovery operations contained herein are based on the ciel Plan 


fox Discoverer XII, LMSD- 446623, as approved by AFBMD. The Recovery 
Plan will not be revised to reflect changes stipulated in the AF BMD approval 
and should be used for background information only. This STD and the DTO 


will have precedence over the Recovery Plan for Discoverer XZ. 
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APPENDIX A_ 
SUPPLEMENTAL TEST INFORMATION 


Al INTRODUCTION 


This section contains descriptive material which supplements the general 
text of the STD for this flight operation only. _ Material presented herein, 
which may conflict with information and/or procedures in the general text, 
has precedence, due to operations peculiar to the diagnostic mission of this 
Discoverer Satellite (Agena Vehicle 1053). This Tab will not be referenced 
for subsequent flight operations. | ) 


AZ CONFIGURATION. 


A2.1 Agena Vehicle Modifications 


A2.1.1 Agena Vehicle 1053 will carry an instrumented payload in the cap- 
sule which will be operative only during the capsule separation and recovery 
phases of the flight operation. A complete capsule instrumentation list is 
included in the DTO, Appendix F, Tab 4, (LMSD-445725). The primary ob-, 
jective of the capsule instrumentation is to telemeter separation, re-entry, 
and recovery equipment ope rations to ground stations to enable a more com- 
plete post-flight quantitative analysis of the recovery operations than has 
been possible on previous flights. 7 7 


A2Z.1.2 In order to accommodate the required capsule instrumentation and 
to achieve the required perigee altitude, it has been necessary to remove 
all geophysical research instrumentation ‘and the JHU/APL Doppler beacon. 
The removal of this equipment releases a number of vehicle continuous — 
telemetry channels that will be reassigned ( vehicle 1053 only) to telemeter 
reset monitor, pe resse/Gecrease switch position, and alternate re-entry 
selector, | 

A-3-5 
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A2.1.3 <A transistorized S-band transponder, which is a preproduction 
article of the type to be used on the Agena B series of vehicles, will be | 
installed on the capsule and, thus, enhance the recovery probabilities by 

| permitting computer .determination of the re-entry trajectory and impact 
location. The capsule transponder will use pulse spacing No. 5 to allow _ 
selective tracking on either the vehicle or capsule transponder since both 
transponders will operate on the same frequencies. The capsule trans- : 
ponder will be programmed: on by the orbital programmer on Pass 2 over | 
KTS and HTS to facilitate airborne checkout and ground equipment compat-_ 
ibility adjustments prior to the recovery pass. The orbital programmer 
will enable and disable the capsule transponder Command 4 activation cir- 
cuit at telemetry and beacon ON and OFF respectively. The transponder 

can be turned on by issuance of Command 4 at any time during the active 
portion of a pass. The orbital programmer will disconnect the capsule | 
transponder after telemetry and beacon OFT. 


A2.1.3.1 Before separation, the capsule transponder will operate from 
the vehicle electrical power supply through the vehicle transponder relay. 
Vehicle receipt of Command 4 at any time during the active portion of a 
pass will turn on the capsule transponder. The orbital programmer will _ 
turn on and turn off the capsule transponder on each active pass after ve- 
hicle beacon and telemetry turn-off; however, the beacon will not come on 
at these times since the vehicle transponder has already been turned off, 
The capsule transponder can be turned on via Command Channel 4, but it 

- can only be turned off eee the orbital Prog reimnet: 


A2Z.1.3.2 "Activation of the capsule transponder via Command Channel 4 
will be by STC direction only. When the capsule transponder is commanded 
on, both the plate and filament voltages are applied simultaneously, the cap- 
— sule gyros will be spun up, and the capsule telemetry transmitter filaments 
will be turned on. The equipment will be turned off by the orbital pro-| 
grammer. Repeated command turn-ons will materially reduce the life and _ 
reliability of the transponder and gyros; hence,the transponder will be com- 
manded on only when absolutely necessary. Due to the programmed turn-on 


| | A-~3-6 | an | 
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of the transponder during Passes 2-and 17, it should not be necessary to 
command transponder turn-on unless difficulties are experienced during the 
| PTET ema’ Pass 2 turn-on. | 


Az. 2 Capsule Instrumentation. 


The diagnostic capsule payload for this flight ope ration will contain a tape 
recorder, two*commutators and two telemetry transmitters to: (1) telem- 
etry equipment operations and capsule dynamics during the separation 
_ phase; (2) record on tape the capsule dynamics, ablative shell char, 5-G 

switch closure, and capsule external and internal termperatures during re- 
entry; and (3) telemeter the tape recorded data, capsule dynamics, and re-~ 

covery equipment operations during the parachute deployment phase. The | 

1.2 watt telemetry transmitter, which has been used in previous re-entry | 
capsules, will transmit all telemetry on 241.5 mc and will be paralleled | 
with an 8-watt transmitter which will operate on 228. 2me. Both trans- . 
mitters will transmit the four commutated and one continuous telemetry 
channels. 


A2.2.1. The capsule instrumentation schedule is contained in the DTO. 
‘The two telemetry transmitters will have parallel inputs in order to achieve 
transmitting redundancy. The 1. 2-watt transmitter, 241.5 mc, will be di- _ 
plexed with the capsule beacon on one of the capsule antennas » and the | 
8-watt transmitter, 228.2 me, will radiate through the other capsule antenna. 
By receiving and recording both telemetry signals at a ground station, a 
complete telemetry record will be acquired during the capsule spin operation. | 
The input to both transmitters will be one continuous channel, Channel 11, 
and four commutated channels, Channels 14, 15, 16, and 18. One 60- point, 
5-rpe high level commutator will drive the VCO's for Channels 14 and 15 
and one 60-point, 5-rps high level commutator will drive the VCO's for 
Channels 16 and 18. The VCO for continuous Channel 11 will be driven by 
a -20-g to +8-g sengitaceet accelerometer. 
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A2. 2. 2 In order to obtain ‘sianiates data for events that will occur during 
‘radio blackout, the capsule will contain a recorder with an endless tape. 
The tape recorder will continuously read in the outputs of the VCO's for 
Channels 14 and 16 along with a 50-ke oscillator output and will continuously 
read out the data for transmission over both transmitters two minutes 
after read-in. The magnetic tape length will be sufficient to store two min-— 
utes of data with the read-out head just in front of the read-in head relative 
to the tape travel and the eraser between the two heads. The tape recorder 
_ will be activated by the SS/D timer 78 seconds before separation and will 
run continuously for the duration of telemetry transmission. The 50-ke 
reference oscillator output will be recorded on the two-track tape recorder 
to facilitate corrections to the data for the recorder wow and flutter. Because 
of the recorder wow and flutter characteristics and the two-minute time de- 
lay, all real-time data presentations will be derived from Channels 11, 15, 
; and 18 with Channels 14 and 16 recorded on ee tape for post-flight 
aonyeee: : 


A2.3 Pvt toe % : 


Az.3.1 The Pvt, Joe Mann will put to sea with sufficient time to arrive 
at the initial station, 9° N latitude, 157°24' W longitude, not later than 

TT +3 hours. LMSD personnel will accomplish communication checks 
with the VCC daily at 1830 and 2300 hours GMT (1130 and 1600 hours PDT). 
_ Communications checks with HCC will be scheduled daily at 1800 and 2330 
GMT (0800 and 1330 HST) with the equipment status report given during the 
— 1800 (HCC) and 1830 (VCC) GMT contacts and with the ship's position, 
weather, and equipment status reports given during the 2300 (VCC) and | 
2330 (HCC) GMT contacts. The HCC will relay the ship's equipment status” 
report, weather, and position to the STC. On the day before the launch, 
communications checks will be accomplished in accordance with the daily 
schedule. Following the last regular communication check with HCC at 
2330 GMT, the ship will transmit position, weather, and equipment status 
reports to the VCC at 0430 and 0730 GMT. Beginning at T-6 hours the _ 
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Pvt. Joe E. Mann will assume primary communications with the HCC ex- 
. cept for one communication check with the VCC at T-3.5 hours. The ship 
; and the HCC will maintain SSB radio silence from T-6 hours until T + 30 
A minutes except for communication checks at T-6, T-3, and T-0.5 hours. 
| Following launch, the HCC and the Pvt, Joe E. Mann will maintain radio 
silence during active passes over the VTS and continuous contact during 
active passes within reception range of the ship. Following recovery, the 
communications will revert to the prelaunch daily schedule. 





A2.3.2 The following SSB st cara will be used for eae shore _ 


communications: | | 
| vcc/ |  -HCC/ 
Pvt. Joe E. Mann Pvt. Joe E, Mann 
In port and first day out §é.§ 6741 ke po 17622.5 ke 
Second day out and beyond ——-:11214.0 ke © --:12214.0 ke 


A2:3:3° Before ecoeuies the 145° meridian, communication with the 
Captain of the Pvt. Joe E, Mann will be made through PMR Headquarters 
at Pt. Mugu; after the ship crosses the 145° meridian, communication will 
be through the PMR representative at the HCC. This communications 
channel will be used to request changes in the on-station location of the | 
ship and movement of the ship for the data pickup, if eee 





A2.4 ~ Ground Station Modifications 


A2.4.1 The KTS will be provided with a panadapter to facilitate acquisi- 
tion of the AM capsule beacon and eee determination of the frequency 
deviation from nominal. 


A2. 4..2 Additional seleuseticy receiving equipment will be installed at the 


PMR facility at South Point to augment that station's telemetry acquisition — 
and tracking capability. The PMR 60-ft antenna at South Point will be used 
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for triangulation on the descending capsule; but, because it does not have 


automatic tracking and has a narrow beam width, a quad-helix antenna will 
be installed for this operation along with additional telemetry receivers. 


(A2. 4,3 A telemetry receiving station will be installed on Christmas Island 
to extend the capsule detection and telemetry reception range below the 
equator. The Christmas Island facility will have a quad- helix antenna, 
three 1302-A telemetry receivers, 2& timing system, recorders, and UHF 
and SSB communication equipment. 


A3 LAUNCH OPERATIONS 
A3.1 Launch Criteria 


The launch cata listed in Paragraph 4.3 of the basic STD are ee 
to this ‘Hight Sperenes iis as cited in Table A4-1. 


A3.1.1 Pasagraphi 4.3.8 is revised for this operation. The following 
minimum Recovery Force with a search and recovery i operable 


must be met: 


a. Four RC-121 radar aircraft | 
b. Eight C-119J recovery aircraft 
c. Two surface ships. 


A3.2 Launch Trajectory ) 


The -5° yaw maneuver immediately following separation will not be made 
on this flight. This has been done previously to align the Discoverer 
Satellite with the Discoverer Vehicle coast velocity vector to increase 
the resultant velocity at Discoverer Satellite burnout. 
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A4 ORBIT OPERATIONS 





A4:1. Vehicle Instrumentation 


A4,1.1. Due to the absence of an orbital payload, additional continuous 


| telemetry channels are available for telemetering of operational quantities. 


The reset monitor, position of increase/decrease switch, and alternate 
re-entry selector will all be telemetered on commutated Channel 16 as 
well as on separate continuous channels. The Vehicle Command Console 


_ will continue to display functions from commutated channels, but the real- 


time readouts on the oscillograph/Datarite will be derived from the con-— 
tinuous channels. | | 


AA..1.2 No payload real-time readouts will be required for this flight 


| operation. Only the normal operational quantities (reset monitor, pro- 
_ grammer period, command verifications, etc) will be read out and reported 


to the STC in realtime on all passes until the recovery pass, nominally 
Pass 17. The telemetered quantities to be read out in realtime during the 
recovery pass are listed in Paragraph A5 and Table A8-1 of this Tab. | 


A4..1.3 In order to determine capsule separation characteristics, a linear 


travel potentiometer has been installed adjacent to each of the four springs 


that force the capsule from the vehicle. At 75 seconds before separation, 
vehicle telemetry continuous Channels 7, 13, 14, and 18 will be switched 
from the orbit functions to the separation monitors by the 8S/D timer and 
will telemeter the separation event. Channel 7 will be monitored at KTS 
for determination of the system time of separation and reported in realtime. 


A4.2 Gapeule S- Band Transpondes 
stalled on the capsule thrust cone to augment KTS radar tracking of the _ 
de- orbiting capsule subsequent to retro-rocket burnout. These tracking data 
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will be entered into the Computer at Palo Alto to determine the most prob- 
able location of capsule impact and will facilitate redeployment of the search 
forces if the capsule is not acquired by the Recovery Force. 


Ad.2.2 The orbital programmer will control the capsule transponder. On 
Pass 2, the orbital programmer will turn on the capsule transponder at | 
mid-track over KTS and will turn off the capsule transponder at mid-track — 
over HTS. On this pass, KTS and HTS will, after completing command 
| operations required by the STC, switch the VERLORT pulse spacing to 
No. 5, lock on the capsule transponder, determine necessary VERLORT 
adjustments, and track in this mode until fade. The orbital programmer 
will also be programmed to turn on the capsule transponder before acquisi- 
tionat KTS on Passes 17 and 18. If it is necessary to recover earlier than 
on Pass 17, the capsule transponder will be turned on via VERLORT Com- 
_ mand Channel 4 after acquisition at KTS. If it is impossible to complete 
the ground radar checks during Pass 2, the capsule transponder will be 
commanded on for completion of the ground checks — a pass within 
reception range of KTS. and HTS. 


Ve 3 Alternate Re- — Selector 


The alternate re-entry selector will function as described in Paragraph 
6.4.7 except that commands for alternate eee selector adjustment will 
not be transmitted when the satellite is between 70° and 55° N. latitude, 
“instead of 55° to 40° N latitude as previously used. 


AA. 4 Impact Latitude 


Although the nominal impact latitude will be at 24° N. latitude, under 
certain conditions it may be necessary to move the predicted impact 
latitude.farther northto insure adequate KTS radar tracking of the capsule. 
Before issuing the first post-launch blossom prediction, the PAC will print 
out the KTS acquisition program for the recovery pass based on available 
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data and determine that impact at 24° N latitude will enable at least. 

60 seconds of radar tracking after retro-rocket burnout. If the post-retro 
time-to-track is inadequate, the impact latitude may be moved as far north 
as 26° N latitude. The condition which would require moving the impact lati- 
tude north is a lower than nominal perigee combined with an orbit period | 
greater than nominal (see Fig. A7-~3). | 





AS RECOVERY OPERATIONS 


A5.1 General 


A5.1.1 The nominal impact point for this operation will be moved to 24° N 
latitude and 158°53. 4' W longitude, and the perigee altitude will be increased 

to 145 sm. The nominal impact point was established to provide HTS telem- 
etry coverage of the parachute deployment sequence at the nominal latitude 
for all orbit periods within one minute of nominal. The perigee altitude, in 
conjunction with the impact latitude, will provide capsule separation at ap- 
proximately the KTS latitude and will enable at least one minute of valid 
radar tracking data of the capsule after retro-rocket burnout for all orbit 
pextoue within 1- "1/2 minutes of nominal. 





 AS5.1.2 The surface and airborne recovery jesce will be deployed to cover 

- san extended area. In general, six C-119J and two RC-121 aircraft and one 
surface ship will be deployed in the primary recovery area; the other Victory 
Ship, two or three C-119J, two RC-121, one WV-2, five telemetry-receiving, 
and one C-130 aircraft, andthe Pvt. Joe E, Mann telemetry ship will be de-. 
ployed to provide capsule detecting and telemetry receiving capabilities 
from the recovery area to 1800 nm downrange. A temporary telemetry re- 
ceiving station will be installed on Christmas Island to further extend the 
capsule detecting and telemetry receiving range (Fig. A7-3). 


 A5.2 Capsule Separation and Re-entry Sequence 


A5.2.1 The recovery phase of operations will commence at approximately 
KTS acquisition on the recovery pass when the orbital programmer will 
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restart the SS/D timer. Significant events which will occur during the cap-. 
_sule separation, re-entry, and recovery sequences are listed in the follow- 
ing paragraphs with T = 0 defined as the time of capsule /Agena electrical 
disconnect. 


A5.2.1.1 Gaps ule Separation Sequence 


Time Signal Source — Pi Event | 
T-+10min = Fairchild Orbital Timer 1. Capsule telemetry filaments "on" 
| | | 2. S-band transponder "on" 


T - 93 sec Fairchild Orbital Timer 1. Restart SS/D timer 
(40.6 sec) - | es 2. Telemetry battery activated 


T- 78 sec SS/D Timer (arm signal) 1, Capsule telemetry plates "'on’' 
 * | 2. Ignite thermal relays to arm 
thrust cone programmer — 
3. Capsule radio beacon "on"! 
4, Command - 40°/min pitch rate 
5. Start tape recorder 


T-1 sec ss/D Timer (transfer i. Command + 4°/min pitch rate 
— (40.1 sec). signal) Z. Ignite electrical disconnect de- 
: | lay pyro (delay tolerance 
500 to 1320 milliseconds) 
3. Ignite thrust cone programmer 
thermal batteries _ 
4. Ignite recovery system thermal 
battery ZA8 
5. Ignite pyro switches ZA4AZS1 
and SZ to arm thermal battery 





| a 2A7BT-1 — 
T - 0 sec Electrical Disconnect 1, Capsule/satellite cable 
(-0.5 + 0. 32 Pyro Fires disconnected 
eae: | 2. Thrust cone programmer started 


(ground loop lifted) 


T +0.5 sec SS/D Timer (separation 1. Pin-puller squibs ignited 
(0.1 sec) signal) (0 to 7 milliseconds delay} 
| : |  @ Four springs.push off capsule to 
about 1.7 ft/sec 


T+1.5 sec T/C Programmer Event 1 1. Spin rockets ignited, capsule 


(40.06 sec) 7 : oar spins up to about 60 rpm in 
. a 7 0.8 sec | 
T+ 2.75 sec T/C Programmer Event 2 1. Retro rocket ignited, capsule 
(0.11 sec) | | receives approximately 4-g ac- 
| 7 celeration for approximately 
«9 Bec 
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Time Si Source Event. 
T+13.75 sec T/C Petar einines Event 3 1. De-spin rockets ignited, 
(0.5 sec) capewie de-spins to about 
T+15.75 sec T/C Programmer Event 4 1. i electrical disconnect 
(+0.6 sec) and explosive separation 
| = a bolts. . 
AS. 2.1.2. Capsule Re-entry Sequence 
Approximate 
Time §§ = _.Altitude Event 
T + 362 sec 350, 000 ft 1, RF blackout begins 
T + 453 sec | 200, 000 ft 1. 5-g switch closes, per- 

: . mitting battery 2A8 to ig- 
nite thermal battery BT-1, 
which in turn fires: 

(a) Dimple motors to start 
mechanical timer 
(b) Pyro switches to allow 
28v from thermal bat- 
tery 2A8 to feed the 
_ timer switch, removes 
squib of thermal battery 
2A7BT1 from thermal 
battery 2A8, and arms 
thermal batteries — 
7 7 | _.2A7BT2 and 2A7BT3 
T + 507 sec 135,000 ft ' 1. RE blackout ends. 


A5.2.1.3 Capsule Recovery Sequence 
| Approximate 
Time. | __Ajtitude Zivent 
T + 600 sec (nominal) § 55,000 f | 1. Battery 2A8 ignites thermal 
(5-g switch closure | . | batteries ZA7BT2 and BT3, 
+ 126 sec( 2 sec) 3 and delay pyro switches 
|  2A4A181 and S2 (1 sec 
delay). 
2. The delay pyro switches , 
ugg their own squibs, 
the squibs of the thermal 
batteries, unshort the | 
squibs of pyro switches 
2A4A1S3 and $4, and un- 


7 short the chute cover ejec- 
| _ | | | tion pistons. 
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3. The action of switches 81 and 52 
also permits batteries BT2 and 
3 to ignite the ejection pistons 
and pyro switches 2ZA4A1S3 and S4. 

4 The ejection pistons blow off the 
_ chute cover, which pulls out the 
pilot chute, which in turn pulls 
out the main chute bag. The 
- main chute bag brings out the 
chute in a reefed condition. 

5. Time delay pyrotechnic cutter 
disreefs the main chute and per- 
mits deployment (4 sec). 

6. As the chute system decelerates 
the capsule, the ablative shell, 
released from the capsule when 
the ejection pistons fired, falls | 
clear of the capsule. 

7. Actuation of pyro switches 83 and 
S4 apply +lZv (from batteries : 
contained in the radio beacon) to 
the light beacon. | 

8. Radar reflective chaff, packed 

_ with the chute, falls free as the 
chute emerges from its bag. 


A5.2.2 The recovery sapeuie GE acquisition transmitter signal can be iden- 
tified by its 1000-cps pulse repetition rate. The pulse width will be 35 
microseconds. | 


A5.3 Kodiak Tracking Station Recovery Pass Operations 


A5.3.1 For the recovery pass, the PAC will include the predicted system 
time of separation in the KTS acquisition message. ‘At approximately two 
minutes before predicted capsule separation, or immediately after acquisi- 
tion, the KTS will transmit Command 4, switch to VERLORT pulse spacing 
No. 5 thirty seconds later, and the radar will be locked on to the capsule | 
S-band transponder signal. Tracking on this signal will be maintained until 

fade, with the tracking data punched on teletype tape. | 


A5.3.2 The KTS will read out the real-time telemetry quantities listed in 
Table A8-1 and report them to the STC over the voice line immediately as 
they occur. After thrust cone ejection or pwenty seconds after capsule 
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separation, whichever is first, the KTS will read out the capsule telemetered 
separation events that will be recorded on an oscillograph/Datarite. Every 

' attempt will be made to determine the system time of capsule separation and 
to qualitatively assess the capsule separation and retro sequence before sig- 
nal fade so that the real-time telemetry data can be transmitted to the STC 
by voice without delaying transmittal of the radar data. KTS will also re- 
cord the capsule separation telemetry on magnetic tape from the output of 
the tape recorder (Channels 14 and 16) after a two-minute time delay. The 

- real-time telemetry data readouts required before radar data transmittal 
will be identified by using the appropriate [o word for seperaice followed 
by the event number shown below. | | 





Event No. | | Function 

1 Spin I 
2 Spin II 
3 Retro rocket 
4 De-spin I 

5 De-spin II 
6 - Thrust cone electrical disconnect 
7 Thrust cone separation 


If all events appear normal, the KTS verbal report will consist of the sys- 
tem time of separation (with the appropriate code word) followed by a state- 
ment that all events were normal. Event numbers will only be referenced 

for negative reporting. 





A5.3.3 Immediately after completion of the radar data transmittal, KTS 

_ will submit a quantitative separation data report to the STC that will include 
the post-pass items in Table A8-1. If the capsule is recovered or at least 
visually acquired before these data are available, the requirement for these’ 
data may be waived by the STC. | 


A5.4 HTS Recovery Operations 


A5.4.1 Approximately fifteen minutes before acquisition on the recovery 
pass, the HTS will search the frequency range from 223 to 247 mc and log 
the frequency, azimuth, and type of modulation of any signals received to 
reduce the alacant of confusion from interference signals. 
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A5.4.2 On the recovery pass, HTS will track the vehicle telemetry signals 
with the tri-helix antenna and the capsule telemetry signals with the TLM-18 
antenna. Acquisition of the vehicle telemetry signals with the tri-helix an- 
tenna will be accomplished using standard acquisition procedures. Proce- 

- dures for acquisition of the capsule telemetry signals by the TLM-18 antenna 
will vary as a function of the actual orbit and predicted impact point. In 
general, the TLM-18 will be positioned at the impact sir azimuth using a 
sector scan. The amplitude of the sector scan will be 20° (+10°) for impact 
azimuths aca 345° and 15°. The scan amplitude will be increased 3/4° 
for each 1° of asimuth over 15° for the eastern sector or under 345° in the. 
western sector. | 


The TLM-18 antenna acatisition gigvation will be 2°, =~“ Until acquisition of 
the capsule signals, one receiver, operating on signals from the tri-~helix, 
will be tuned to the 228.2-mc capsule telemetry signal. In the event the 
capsule telemetry signal is acquired with the tri-helix before TLM-18 acqui- 
sition, the tri-helix will be positioned on the capsule signal until TLM-18 
acquisition after which the tri-helix will resume tracking on the vehicle 
telemetry signals. TLM-18 angle data recorded after auto track has been 
established will be transmitted to the PAC when nequeatee by the System 
Test Director. 


A5.4.3 For initial acquisition by the VERLORT radar, the antenna will be 
positioned at the acquisition azimuth with a #10° azimuth scan and 2°eleva- 
tion. The radar pulse spacing will be in position No. 5 to acquire on the 
capsule transponder in the event the re-entry trajectory is shallow, and the | 
capsule thrust cone has not entered the ionization layer before reaching HTS 
_ Mne-of-sight range. This mode of operation will be maintained until - 
ETA +90 seconds after which the VERLORT radar will track the vehicle. 
If the radar acquires on the capsule transponder, auto track will be main- 
tained until fade. The capsule radar tracking data will be transmitted to the 
PAC when requested by the System Test Director. 
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A5.4.4 All capsule telemetry will be recorded on magnetic tape. Subse- . 

- quent to HTS acquisition of the capsule telemetry signals, HTS will report 
telemetered recovery events as listed in Table A8-1 to the STC immediately. 
These real-time telemetry data readouts will be identified by using the ap- 
propriate code word for recovery, followed by the event number shown 


below: | | 
EvantNo, § —S Function 
| 1 G switch closure | 
2 Timer switch closure 
3 Parachute cover off — 
4 Parachute deployed 
5 


Ablative shell off 


A5.4.5 When the TLM-18 azimuth rate approaches 0° per second or when 
the telemetered capsule recovery events are received, HTS will report an- 
tenna azimuth and elevation to the STC and the HCC. 


A5.5 Surface Ship Operations 


A5.5.1 Each of the two Victory Ships in the Recovery Force will be equipped 
with a manually operated quad-helix antenna and one additional telemetry 
receiver to augment their telemetry receiving capabilities. The surface 

ship deployment is shown in Figure A7-2. : | | 


A5.5.1.1 The Haiti Victory will be positioned 10 nm west of the nominal 
impact point and will receive and record recovery telemetry if the capsule 
impacts in the predicted recovery area. The quad-~helix antenna will scan | 
the northern half of the recovery area at the rate of once per five seconds | 
beginning at ETPD - 5 minutes. From ETPD - 5 minutes until ETPD -. 60 
_ seconds the antenna elevation will be maintained at 10° . After ETPD - 60 
seconds, the antenna elevation will be increased 20° per scan from 10° to 
70°. After ETPD + 20 seconds, the scan mode will rotate 180° to scan the 
southern sector. If the capsule signals are not acquired by ETPD + 2 
_ minutes, the antenna elevation will be fixed at 30° and a 360° azimuth scan 
will be initiated at a slewing rate of 30° per second and continued for two 


A-3-19 


LOCKHEED AIRCRAFT CORPORATION SEGRET- MISSILES ond SPACE DIVISION 








—SEGREL | LMSD-445720 

i : . 1053/160 
Revised Page 

31 May 1960 


minutes.- ‘If the capsule signals are not acquired ke ETPD + 4 minutes, the 
| antenna will be positioned at 180° azimuth and 10° elevation and the telem-_ 
_ etry receivers monitored until ETPD + 30 minutes. When the capsule sig- 
nals are acquired, the antenna will begin manual tracking as a function of 
maximum signal strength and all telemetry and beacon signals will be re- 


corded on magnetic tape. The D/F equipment will be operated normally and — 


used to obtain refined capsule directional data after acquisition. When. the 
capsule bearing becomes steady, the Haiti Victory will report position and 
capsule bearing to the northern Command RC-121 over UHF and to the 
HCC through PMR immediately and proceed in the direction of the acquired 
signals. If the capsule signals are not acquired, the Haiti Victory will so 
report over SSB radio through PMR to the HCC at ETPD + 30 minutes. 


A5.5.1.2 The Dalton Victory will be positioned at 14° N latitude directly 
under the satellite path on the recovery pass to provide telemetry reception | 
and capsule detection capability between HTS and the Pvt. Joe E. Mann. 

The quad-helix antenna will scan +90° about 360° azimuth at 10° elevation at 
the rate of once per five seconds from ETPD - 0 until ETPD + 3 minutes. 
From ETPD + 3.minutes until ETPD + 5 minutes, the quad-helix antenna 
will scan #90° about 360° azimuth with the antenna elevation increasing and 
‘decreasing from 10° to 160° to 10° in 20° increments. The scan rate will 
be once per five seconds. After ETPD + 5 minutes the antenna will be posi- 
tioned at 10° elevation and 180° azimuth. In the event the Dalton Victory 
acquires the capsule signals, the telemetry will be recorded on magnetic 
tape, and antenna acquisition and bearing will be immediately reported 
through PMR to the HCC. When the parachute deployment telemetry se- 
quence is received, or when the antenna azimuth becomes constant, which-. 





ever is first, the Dalton Victory will so report orally over SSB radio through | | 


PMR to the HCC and provide ship position and antenna azimuth and elevation. 
If no capsule signals are acquired by the Dalton Victory, a negative oral re- 

port will be submitted over SSB radio through PMR to the HOG at ETPD + 30 
minutes. 
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(AS.5.2 The Pvt. Joe E, Mann telemetry ship will be stationed at 7° N lati- 


tude directly under the orbiting satellite on the recovery pass to extend the 
capsule detection and telemetry reception range to Christmas Island (see 
Fig. A7-3). The telemetry ship will initiate search operations on the re- 


covery pass at ETPD - 0 with the forward and aft tri-helix antennas positioned 
at 10° elevation. The forward tri-helix antenna will scan the azimuth range 


from 270° to 90° at the maximum slewing rate (approximately 30° per second). 
The aft tri-helix will scan the azimuth range from 90° to 270° at the maximum 
slewing rate. The seg helix antenna will search with an elevation scan — 
from 90° azimuth to 270° azimuth at the rate of once per five seconds. All 
antennas = search for the 228. 2-mc capsule telemetry agent 


A5.5.2.1 The search mode will continue from ETPD - 0 until ETPD + 30 
minutes. If the capsule signals are acquired, ail antennas will track the cap- 
sule until fade, and the acquired telemetry data will be recorded on magnetic 
tape with significant parameters listed in Table A8- 1 recorded on an — 
oscillograph/Datarite for real-time presentation. Immediately after the sig- 


nals fade or after the parachute deployment telemetry is acquired, whichever 


is first, the Pvt. Joe E. Mann will report by voice ship position, capsule 

bearing, and real-time telemetry data to the HCC over the SSB radio. After 
the parachute deployment sequence has been received, the Pvt. Joe E. Mann 
will proceed in the direction of the capsule signals and effect water recovery. 


| Any visual acquisitions, regardless of whether capsule is airborne or in the 


water, will be immediately reported by voice to the HCC over SSB radio. 


A5. 5.2. 2 During the recovery and search operation, the LMSD personnel on 


board the Pvt. Joe BE. Mann will maintain communication with the telemetry 
aircraft over the assigned UHF frequencies. The ship and aircraft will ex- 
change acquisition and tracking data for mutual benefit. Since the 

Pvt. Joe E. Mann is not able to transmit SSB while receiving telemetry sig- 
nals, the pass commentary will be transmitted over UHF to a telemetry air- 


craft for relay to Christmas Island where it will be relayed to the HCC over 


SSB radio. 
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A5.6 Airborne Recovery Force Dep loym ent 


A5.6.1 The Airborne Recovery Force deployment for a nominal orbit period 
and periods differing from nominal by 1-1/2 minutes is presented in Figure 
' A7-3. The force will be deployed with sufficient search and recovery air- 
craft in the 60 x 200 nm nominal impact area to insure aerial recovery | 
capabilities. | 7 . | 


The capsule detection range will be extended 400 nm south of the impact _ 
area by redeploying those C-119, RC-121, and C-130 aircraft not required © 
in the impact area, Air retrieval will be attempted in this area, but em- 
phasis will be on detection and surface recovery. | | 


~. 


A5.6.2 The RC-121 search radar aircraft will be deployed to provide dual 
- radar coverage of the primary recovery area and the extended recovery _ 
area (see Fig. A7-4). Each of the RC-121 aircraft will be equipped with | 
SSB radio for direct communications with the HCC without compromising 
HF communications with the C-119 and C-130 aircraft on the "command net” 
- and "telling net. '' Due to the extended deployment of the recovery aircraft, 
there will be two command RC-121 aircraft and two pairs of HF telling net 
and command net frequencies; one for the northern sector and one for the 
southern sector. The frequencies for the command and telling nets will be 
assigned by the HCC. | _ | = —_ | 


A5.6.3 The recovery aircraft will be deployed with six C-119 aircraft in 
the. primary recovery area spaced at 40-nm intervals along the satellite 
path. The remaining two or three C-119 and the C-130 aircraft will be de- 
ployed in the extended recovery range at 100-nm intervals. The recovery 
aircraft deployment is shown in Figure A7-5. - 


A5.6.3.1 The C-119 aircraft operating procedures will remain much the 
same as in the previous operations. The mission of the C-119 aircraft in 
the primary recovery area will remain acquisition and aerial recovery of 
the capsule. The mission of the C-119 and C-130 aircraft in the extended 


A-3-22 


LOCKHEED AIRCRAFT CORPORATION | S EG RE - | MISSILES and SPACE DIVISION 


7 mw he & » ay, “ ~ 


= E GRH - - LMSD-445720 
1053/160 
Revised Page 


31 May 1960 


recovery area will be primarily capsule acquisition with aerial recovery 
secondary since insufficient aircraft are available to provide adequate re- 
trieval capability. 


A5.6.3.2 All C-119 and C-130 aircraft will search for and use the D/F 
equipment on the capsule beacon signal. KTS will report the frequency devi- 
ation of the capsule beacon to the HCC through the STC. The HCC will relay 
the frequency deviation to the recovery aircraft through the Command 
RC-121's. This will permit the FLR-2 operators to search +3 mc about the 

- reported frequency. If the capsule beacon signals are not acquired by 

ETPD + 60 seconds, the frequency scan will be increased to #12 me. If the 
RC-121 aircraft obtain solid radar returns from the capsule parachute and 
the chaff but the C-119 aircraft are unable to acquire the capsule beacon sig- | 
nal, the FLR-2 operators will search for and use the D/F equipment on the 
8-watt, 228.2-mc, FM telemetry signal. 


A5.6.4 The WV-2 will perform an FIC survey of the predicted impact area 
and will assume a final position 120 nm south and 100 nm west of the pre- 
dicted impact point by ETPD - 30 minutes. The WV-2 will communicate | 
with the Recovery Force on the command and telling nets. The WV-2 will 

_ search for all three capsule signals and attempt to derive a D/F bearing 
from any of the signals acquired. All pelemetey “—- received will be 
recorded. 


Signal acquisitions, frequency deviations, and bearings will be reported as 
directed by the "HCC On-the-Scene Test Controller" aboard the WV-2. 


A5.6.5 The telemetry aircraft will be deployed along the vehicle flight path 
in relation to ship and island telemetry installations to insure continuous 
telemetry reception from the primary impact area to south of the equator. 
The nominal deployment is shown in Figure A7-3. Telemetry reception 
range of these aircraft is expected to be 120 to 150 nm. Placement of these 
aircrait for a nominal orbit in order of position priority will be as follows: 
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Aircraft No. Position 
l 480 nm south of Pvt. Joe E. Mann 
2 _ Midway between Dalton Victory and 
_ ' Pvt. Joe E. _ 
3 Midway between two southern C-119 
aircraft | 
4 240 nm south of Pvt. Joe E. Mann 
5 720 nm south of Pvt. Joe E. Mann 


Aircraft No. 2 and No. 3 will be staged from Hickam Air Force Base to in- 
sure a backup capability in the northern area. The remaining aircraft will 
be staged from Christmas Island. All aircraft will be on station by ETPD-1 

hour. | 7 


A5.6.5.1 The two telemetry aircraft positioned north of the Pvt. Joe E. Mann 
will be under the direction of the southern area Command RC-121 and will es- | 
tablish communication with this aircraft on the assigned HF telling and con- 
trol nets. The aircraft staged from Christmas Island will be under direction 
of the HCC and will establish communications with the HCC through the | 
telemetry station at Christmas Island over the assigned UHF frequency. If 
actual positions do not permit using UHF, due to distance, communication 
will be established between Christmas Island and the telemetry aircraft over 
the assigned HF frequency. This will be accomplished by operating the HF 
SSB equipment at Christmas Island in the AM mode. Ali transmissions from 
the telemetry aircraft to Christmas Island will be relayed as soon as possible 
to the HCC over the SSB link. An alternate means of communicating from 
the telemetry aircraft to the HCC will be through the telemetry ship 

Pvt. Joe E. Mann over assigned UHF or HF frequencias. 


AS.7 Airborne Recovery Force Operations 


A5.7.1 The RC-12] aircraft will search for the chaff as the first radar re- 
turn. After receiving the first radar return, the airborne Test Controller 
will notify the nearest C-119J and then vector the C-119J to an intercept 
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flight path. The C-119J pilot will follow the RC-121 vectoring and use the 
D/F for homing. All returns from the Recovery Force radars and direction 
finders will be verified as soon as possible to eliminate possible “bogeys. " 
‘Direction finder acquisitions by the C-119J, C-130, and WV-2 aircraft 

will be plotted to verify that only one intersect point exists and also will be 
checked against radar returns of the RC-121 aircraft and bearings from the 
surface stations. If bogey signals still appear to exist after verification, | 
the airborne Test Controller will conduct a =" visual search for the 
source of each signal. 





ASL 7.2 When the recovery aircraft makes visual contact with the capsule 
parachute, an air recovery will be accomplished. Repeat passes will be 
made, if necessary, until recovery is successful or until the capsule im- 
pacts in the water. The C-119J aircraft completing recovery will return to 
Hawaii as directed by the HCC and will be escorted by either a C-119J, an 

“RC-121, or an SC-54 (Air Rescue) aircraft. The remainder of Recovery 
Forces will return to Hawaii as directed by the HCC. 


 A5.7.3 If the air recovery is unsuccessful, the C-119J aircraft will circle 
the area of water impact and drop a smoke bomb while the airborne Test | 
Controller vectors the surface ships into position to effect water recovery. 
The capsule beacon and flashing light operation will continue for 20 to 36 
hours. If the capsule impacts in the water, the northern or southern C-130 
will, at the direction of the HCC, drop a RATU marker buoy to aid in sur- 
face recovery. The northern C-130 aircraft is not a part of the Recovery 





Force and will be used only to drop marker buoys. 


A5.7.4 If recovery operational conditions permit, the northern Command ~ 
RC-121, or alternate, will transmit brief best available information reports 
‘to the HCC over SSB radio at ETPD + 10 and 20 minutes (+2 minutes); simi- 
larly, the southern Command RC-121 will submit brief best available infor- 
mation reports to the HCC at ETPD + 15 and 25 minutes (#2 minutes). If 
the re-entry capsule is not sighted before ETPD + 30 minutes, the northern 
Command RC-121 will report a brief recap of most reliable received signal 
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data to the HCC for relay to the STC at that time. sietiasiy: southern 
Command RC-121 recap will be submitted at ETPD + 35 minutes. The data 
to be reported are aircraft station position, magnetic signal bearing, and 
local time for each reliable signal acquisition. Range and azimuth with. 
local time and aircraft station position will be reported for each valid radar 
return. The report shall also contain the Controller's conclusions regard- 
ing the quality of reported signals and bearings, results of triangulation 
attempts, and most probable impact location. These data will be relayed 
to the STC, immediately upon. receipt by the HCC, to enable the PAC to de- 
termine the most productive search areas. 


 A5.7.5 If the capsule has not been located by ETPD + 30 minutes in the 

- northern area or ETPD + 35 minutes in the southern area, the Airborne 
Recovery Forces will initiate a corridor search south along the probable 
impact trajectory. At the discretion of the HCC, or as directed by the STC, 
a complete recap may be requested. The Forces will continue the southerly 
search, within fuel limitation, unless the HCC directs a search of the most 
probable impact areas as determined from tracking triangulation and other 
available data. | | 


 A5.7.6 The southern telemetry aircraft will maintain UHF communications 
with Christmas Island and the Pyt, Joe EB, Mann, if possible during the re- 
covery operation for exchange of acquisition and tracking data. All acqui- 
sition data received from either of the surface stations will be relayed to | 
the other station. Since the Pvt, Joe E, Mann is unable to transmit SSB 
while receiving telemetry signals all Pvt. Joe E. Magn commentaries after 
acquisition will be relayed by one of the telemetry aircraft to Christmas 
Island. | 


A5.7.6.1 The telemetry aircraft will search for both capsule telemetry 
signals and the beacon signal. All capsule signals acquired will be re- 
corded on magnetic tape with a timing signal. Capsule signal acquisitions 
will be reported immediately to the southern Command RC-121 over the HF 
telling net and to the Pvt. Joe BE. Mann and Christmas Island over UHF. 
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When the parachute deployment telemetry sequence is recéived, it will be 
| reported over the HF telling net. The telemetry aircraft will attempt to 
determine the capsule bearing at fade or at parachute deployment. If this 
can be accomplished, the bearing and aircraft position will be reported to 
the Command RC-121. | 


A5.7.6.2 If one of the telemetry aircraft visually acquires the capsule in 
the air or in the water, the position will be reported immediately to the 
Command RC-12) and the Pvt, Joe E, Mann. The telemetry aircraft will | 
circle the capsule while maintaining 100 percent visual lock-on until arrival 
of a surface vessel or until fuel supply requires return to Christmas Island. 
While hovering over the floating capsule the telemetry aircraft will attempt 
to provide a transmission compatible with the receiving equipment on the 
telemetry ship and Christmas Island so that by triangulation the capsule 
position may be more accurately determined. If Christmas Island or the 
Pvt. Joe E. Mann reports the parachute deployment sequence and antenna 
bearing, all of the eerezaereys aircraft will initiate search operations as di- 
rected by the HCC. : 


A5.8 South Point,Hawaii Telemetry Installation | 


A5.8.1 For this operation, a quad-helix antenna and two Nems-Clarke 1302A 
receivers will be installed at the PMR facility at South Point, Hawaii. Ex- 
isting communications, recording, and timing systems will be used. | 


A5.8.1.1 If the orbit period is such as to permit nominal eer or re- 
entry east of HTS, South Point will scan + 80° about a 270° azimuth at an 
antenna elevation of 10° at the rate of once per five seconds from ETPD - 
0 until ETPD + 3 minutes. 3 


A5.8.1.2 If the satellite path is between HTS and South Point, the quad-helix | | 
antenna will scan + 90° about a 180° azimuth at the rate of once per five 
seconds from ETPD - O until ETPD + 5 minutes. The antenna elevation 
will be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of 


one step per scan. 
A-3-27 


LOCKHEED AIRCRAFT CORPORATION | —SEGREHH PAISSILES end SPACE: DIVISION 


Ba ope s -'P wa - oa 1. 4 r Saas 


—SEGRE-- CTV LMSD- 445720 
a 53/160 
igevia 4 fe 


31 May 1960 


A5.8.1.3 If the satellite path is east of South Point, the quad-helix antenna 
‘will scan + 90° about a 90° azimuth at the rate of once per five seconds from 
ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied 
cyclically from 10° to 70° to 10° in 20° steps at the rate of one step per scan. 


AS.8.2 If no capsule signals a are acquired before ETPD + 5 minutes, the 

_ quad-helix antenna will be positioned at 180° azimuth and 10° elevation, 
and the telemetry receivers will be monitored until ETPD + 30 minutes. 
If HTS acquires the capsule signals, it will rie South Point with <I. 

_ sition information. 


A5.8.3 Once acquisition is achieved with the quad-helix antenna, the 60-ft 
antenna will attempt to track the capsule, using the narrower beamwidth to 
obtain more accurate bearings at and after parachute deployment. All ac- 
quisitions will be reported immediately to the HCC through the HTS. The 
capsule parachute deployment telemetry sequence and the antenna azimuth 
will be reported as they are received. If the parachute telemetry sequence | 
is not received before signal fade, the system time of fade and the antenna 
azimuth and elevation will be reported. Subsequent to acquisition, , 
South Point will report antenna bearings to HTS every thirty seconds through 
parachute Seploy ment or fade. 


A5.9 Christmas Ieland Telemetry Installation 


A5.9.1 For this operation a quad~helix antenna, three Nems-Clarke 1302A 
receivers, a 7-track magnetic tape recorder, a timing system, anda 
communication system will be temporarily installed on Christmas Island 
to provide telemetry reception and capsule detection capabilities near the | 


equator. 


A5.9.1.1 If the satellite path is east of Christmas Island, the quad- helix | 
antenna will scan + 90° about a 90° azimuth at the rate of once per five 
seconds from ETPD + 3 minutes until ETPD + 8 minutes. The antenna 
elevation will be varied cyclically from 10° to 70° to 10° in 20° stepe at 


the rate of one ste r scan. 
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A5.9.1.2 If the satellite path is west of Christmas Island, the quad< helix 
antenna will scan + 90° about a 270° azimuth from ETPD + 3 minutes until 
ETPD + 8 minutes. The antenna elevation will be varied cyclically from 
10° to 70° to 10° in 20° steps at the rate of one ateP per scan. 


—A5.9.1.3 If the satellite path is a near overhead pass at Christmas Island 
(£ 2° W longitude), the quad- helix antenna will scan 360° in azimuth at the 
rate of once per ten seconds from ETPD « 3 minutes until ETPD + 8 min- 
utes. The antenna elevation will be varied cyclically from 10° to 70° to 10° 
in 20° steps at the rate of. one step per 360° azimuth. 


- A5.9.2 The Christmas Island facility will maintain continuous UHF com- 
| munications with all of the telemetry aircraft in the area for exchange of 
“acquisition and tracking information. The telemetry aircraft will relay | 
Pvt. Joe E. Mann tracking data to Christmas Island. | 


2 A5.9.3 If no capsule signals are acquired before ETPD + 8 minutes, the 
| quad-helix antenna will be positioned at 180° azimuth and 10° elevation and 
the telemetry receivers will be monitored until ETPD + 30 minutes. If 
no signals are acquired before ETPD + 30 minutes, a meee? report will 
be submitted to the HCC over SSB radio. | 


A5.9.4 Once acquisition is achieved, the quad-helix will manually track 
the capsule, and the telemetry and beacon signals will be recorded on mag- 
netic tape. Immediately after the parachute deployment telemetry sequence 
is recorded, Christmas Island will so report to the HCC over the SSB radio. 
The antenna azimuth will be reported to the telemetry aircraft over UHF 
radio immediately after acquisition and at parachute deployment. 


The telemetry aircraft will perform search operations to locate the descend- 
ing capsule. If the capsule signals fade before the parachute deployment 
telemetry sequence is received, Christmas Island will report the antenna 
fade azimuth and elevation to the HCC over SSB radio. | 
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AS.10 Barking Sands, Kauai Telemetry Facility 


A5.10.1 The PMR facility at Barking Sands, Kauai, will be augmented by 
the addition of an LMSD tri-helix antenna. Barking Sands will maintain 
communication with HTS via toll telephone for exchange of tracking and 
acquisition data. At ETPD ~- 15 minutes, Barking Sands will position the 
tri-helix antenna at the acquisition azimuth and 10° elevation. From 

-ETPD - 5 minutes until ETPD + 5 minutes, the Barking Sands tri-helix 
antenna will scan the azimuth range from 270° to 90° at the rate of 30° per 
second, Barking Sands will search for both capsule telemetry signals. All 
acquired capsule telemetry “—. will be recorded on eee tape with 
a timing signal. 


A5.10.2 Subsequent to acquisition, Barking Sands will report the antenna 
bearing to HTS every thirty seconds; HTS will plot the Barking Sands bear- 

ings, with the South Point bearings and their own ue to determine 
the approximate capsule trajectory. 


A5.11 Hawaiian Control Center Recovery Operations and Communications 


A5.11.1 The HCC - STC communications will be augmented by the addition 
of two voice lines (toll telephone) that will be effective from ETPD - 1 hour 
until ETPD + 4 hours.* 


A5.11.2 The HCC will direct and control acquisition, recovery, and 

search ope rations of the Christmas Island facilities, the Pvt, Joe E. Mann, | 
the telemetry receiving aircraft, and the Recovery Forces. The primary 
communication link between the HCC and the surface elements will be the 
SSB radio. The Pvt. Joe E. Mann, the RC-121 aircraft, and the instal- 
lation at Christmas Island will communicate with the HCC over the same 
SSB frequency. The two Victory Ships will communicate with the HCC 
through PMR and the PMR representative at the HCC. | 
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A5.11.3 The HCC will relay all data reported to the STC Cosi. 
Additionally, the HCC will maintain a real-time analysis for integration of 
all incoming data to ne the most probable impact point and subsequent 


search areas. 
Ab. sha othe OPERATIONS 


Aé6.1 Data Pickup 


A6.1.1 After termination of the search operation, the Pvt. Joe &. Mann 
will proceed toward Pearl Harbor at the best speed of advance. If capsule 
telemetry data have been acquired by the telemetry ship, an aircraft may 
be dispatched at the discretion of the HCC to accomplish aerial pickup of 
the data. The aerial pickup will be scheduled for the day of the recovery 
operation, if sufficient daylight remains after termination of the search 

_ operation. If aerial pickup of the data on the day of the recovery operation 
_. is not possible, then an aerial pickup may be scheduled for the sc owrae 
morning. | 


Aé. 1. 2 If the Dalton Victory acquires telemetry data from the capsule, 
the aircraft may pick up the data while enroute to the Pvt. Joe EB. Mann. 





|  =A6.1.3 The Haiti Victory will proceed toward Pearl Harbor at the best 
speed of advance immediately after termination of the search operation. 
If capsule telemetry data have been acquired, the two HRS-3 helicopters 
will fly it to the HCC as soon as the ship reaches HRS-3 range of Hickam 
Air Force Base. 


A6.1.4 The telemetry aircraft will land at Christmas Island after termi- 
nation of the search operation to refuel before returning to Hickam AFB. | 
One of the telemetry aircraft will pick up any capsule telemetry data ace 
quired by the Christmas Island facility and ay it to Hickam AFB the same 
day as the recovery rere 


A-3-31 


LOCKHEED AIRCRAFT CORPORATION SECRET MISSILES and SPACE DIVISION 


Cy. _ =. 


—SEGRET  -LMSD-445720 
ee | ~ 1053/160 


Revised Pa 
| 31 a 1960 


A6.1.5 The telemetry data acquired by South Point will be flown to Hickam 
AFB by a PMR aircraft. 


A6.1.6 All capsule telemetry data nal by the receiving facilities in 
the recovery region will be hand-carried to Flight Data Reports, 61-44, on 
the first available commercial airline flight. | 
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NOMINAL FLIGHT PLANNING DATA 
 Ttems ) | Data 
DISCOVERER | 

- Payload Di c 
Yuel UDME, ° 1865 1b 

. Oxidizer IRFNA, 4767 Ib 
Launch weight ib 

THOR 

8/N 160 | | 
Launch weight 117,315 Ib (includes payload) 
Fuel RJ-1 - 
Oxidizer Liquid oxygen 
Site VAFB, SM-75-3, Pad h 
Date June 1960 
Pad asiouth 181.48° | 
Launch azimuth 172° — 

Nominal airborne command 20 seconds 
Orbital boost time > 117 seconaés| | 
Downrange T/M Ship Location (King County)  16°00'NW 117°H3'w 
Downrange T/M ship heading “~— 353° 


Programer setting 


INJECTION 
Time 
Location 
Altitude 
Azimuth 
Nominal velocity 


ORBIT 
Period 
i i 


| poceneraity 
, Average regression rate (17 eee) 
Reset latitudes 


- Tnelination angle 
Pvt. Joe . Mann initial location 


RECOVERY 
Aircraft ( type ani quantity) 


Surface ships (recovery) 
Surface ship initial locations 
Burface ship helicopters 
Recovery pass 

Predicted impact area center 
ETPp 
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5610 seconds (Step setting 22) 


743875 | 
24.170 118.840 


Ine 


' 25,684 ft/sec 


413 om 
145 sa 

0.032 — 
23.52° 
23°H (for northbound passes over HTS) 
30°N (for northbound passes over VIS) 
nee for southbound passes) 


93.48 win (5609 sec) 


90°N 157°2h'W 


C#130 (1), J0=54 (5) 
C-119's (9) and RC-121's (4) 
Dalton Vic and Haiti Vic 


end 
BRS~3 (2 on each ship) 


17 nominal ~- 15, 16, or 18 by special command © 
2heN, 158°53.4'W | | | 


_ T+ 26.6 ty 
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Table A2-2 | 
NOMINAL ACQUISITION TIMES 
Acquisition Fadeout | Duration 
Time . Time Time 
Pass Station (minutes ) (ainutes ) | (minutes ) 
Vandenberg _ 0.0 Te | T-9 
T/K Ship 4.6 - 13.0 8.4 
1 Kodiak | 87.3 — «91 7.8. 
2 Kodiak 182.8 187.5 | 4,7 
| - Bawait | 19k. 1B 6.0, 
8 Vandenberg 717-7 TB9 — 11.2 
9 Hawaii 811.1 815. 4.2 
Vandenberg 811.7 823. 11.7 
Kodiak 618.9 . 826.9 8.0 
10 Bawait 900. 4. 913.5 13.1 
Kodiak «90.9 AR 11.2 
#11 Haveit 998.1 1005.2 Tol 
Kodiak ~ 1006.3 1019.1 12.8 
#12 | Kodak 1104.9 1108.8 3.9 
15 Kodiak ;: 1399.8 I 
Vandenberg roa. b ——-:1408.8 6.4 
16 Kodiak 1489.3 1496.9 7.6 
_ Vandenberg 1498.9 1500.5 1.6 
17 Kodiak 1584.2 1590.4 6.2 
 Hewaii 1592.8 1599.6 6.8 
#23 Vandenberg 2120.9 2129.7 8.8 
oh Kodiak 2222.7 2227.6 4.9. 


*Anguisition only - no 7/M readout 
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Table A 4-1 


INSTRUMENTATION AND CAPSULE EQUIPMENT 
REQUIRED TO BE OPERATIVE AT LAUNCH 














Agena Telemetry Channels | 
12 Subcarrier must be present | 
15 Bubcarrier and commtator points 9, 15, 17 mst be present 


16 Bubcarrier and commutator points 2, My 6, 8, 10, 22, 24, 25, and 
26 mst be present. 


Capsule Equi pment Transmis sions 


(1) pMautstiion beacon with 1.5 mc of nominal frequency 


(2) All telemetry channels and commtators on both transmitters 
operating within specifications ~— 


(3) 8 “band transponder operating on pulse spacing No. 5. 


** Channel 1 is an acceptable substitution for Channel 16, commtator points 
2b and/or 2. Channel 11 is an acceptable substitution for Channel 16, 
_ commutator points 2, 4, 6, and/or 8. Channel 13 is an acceptable substi tu- 
tion for Channel 16-25. Channel 14 is an acceptable substitution for 
Channel 16-22. Channel 18 is an acceptable substitution for Channel 16-10. 
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7 Table A5~-1 
SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 220§-1053 





Timer reset 

Start SS/D timer 

Timer reset | 

Timer safety circuit 

De-energize K30, 31, 32 (uneage gyros) 
Programmed destruct Lockout 2 
Isolate K2k from Beacon 5 


Vehicle meunetic control 
Open pneumatics valve and spare 


Fire explosive bolts 
Fire explosive bolts 
Start orbital programmer (paralleled) 


‘Wire retro-rockets (paralleled ) 


Arm pitch and yaw control 
Arp integrator correction 
Command -45° /ain pitch rate (pitchover 21.75) 


_ Arm roll 8/8 command 
Fire H/S cover squib — 
Break 28V to N, valve, shut down separation 


monitor e 


Fire H/S cover squib | 
+207 to 88/D for brake control — effective 
until 221 sec. 85D-#0) : 
Command -2°/min pitch rate from integ. pot. 
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ak 
25 
. 25h 
a54 
254 
25k 


Connect piteh #/8 command 


Arm Beacon #5 timer brake control 


Arm integ. uncaging circuit | 
Arm K21 hold-in circuit, latch up Kl to start. 
delay via orbital programmer | 


Roll 8/8 signal shunt 7 


Timer brake hold-in control or integ. corr. 
respectively (isolated by 350-H0) 


Stop 89/D timer delay (nominally 20 sec) 


Fire ullage rockets 


Fire ullage rockets 


 Preactivate hydreulics 


Deactivate Beacon 5 timer brake control 
K21 hold-in 


Arm gas generator squib. Energize K28 
(Pitch and Yew Pneu. Off) 


- ‘Fire helium valve and gas gen. squib (par. ) 


Engine ignition 


 Gonnect accelerometer to integrator 


Pneumatic off backup (pitch and yew) 


Open gas gen. fire and He squib circuits 


Start P.G. offset corr. (disconnected) 
Open gas generator squib arm circuit 
Clese circuit to T/M off switch 

Start thrust N/A Corr. (@isconnected ) 


upon a nominal trajectory: Orbital programmer 


set for 2i-sec timer brake delay and no timer brake modification from 
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270.5 250.5 | ‘Steady state thrust 
370 350 | Stop Thrust M/A corr, ( disconnected ) 
370 | 350 | Btop P.G. offeet corr. (aiscomected) 
385 65 Arm pneumatic (pitch and yaw) 
385 365 Engine cut-off safety switch 
368 (368) |. fest isolation (no flight function) 
+#388 : (368) Discomect accel. from integrator 
368. (368) _ ‘Engine shut down by integ. 
388 (368) Activate pneumatic controls (as senaretne K-28) 
304 374 88/L +28VDC unreg. 
394, 374 Hydraulic controls shut down; shut off ullage 
© | | _ rockets and de-energize K34 (Par. ) 
39% 37h Command +40/min yaw rate 
39h 37h Command 0°/min pitch rate 
3904 374 Fire oxidizer, helium, fuel vent valves 
| (paralleled) | | 
3k 37% De~energise K21. 
ge AT2 Calibrate 2/M | | 
ge 472 Connect KO to Beacon 5 (inoperative) 
_ ge 472 | Heater ampl. excitation | : 
502 482 Stop calibrate 
502 «be “(Open angisie-aiik Oded cisecit and -eulta ent: 
502 482 Enable Command 5 ana 6. Alternate recovery 
pass capability — 
664 6hb Command +3.55° /ain pitch rate 


: 


The @ial reading of the int or vhen caged is 1725 representing « 
velocity~to-be-gained of 13, ft/sec. 
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Table A5-1 (Continued) 





Nominal Computer [| . 
fime From Running 

Launch Time 
66h 64) Connect roll H/S to yaw gyro 
66h Shh | Roll accel. output grounded _ | 

: (paralleled) 

664 644 Aux. heater on | 

— 66h 6h A, De-energise K33, switch out 0.1% reg. 

664 6hh Integ. fot. ground to pitch corr. Node 

| ({noperetive ) | 
66h 6h Integ. shut down (latch down Kh,.K5, K6) 
890 870 | Phase balance JA 
890 870 | Avm tape recorder 
890 870 ~~ ~=— | Phase balance $B 
— 890 870 Recage integrator (inoperative ) | 

— 890 — 870 Set K21 for pitch rate correction (tnoperative 
890» - BT0 Accelerometer power amp return 
890 870 Telemetry Off | 
890 87oO sd Pulse latch KT (65/D timer oft) 2/3 to tow 
890 870 Open integ. recage ( inoperative) 
890 870 Arm 88/D timer for recovery phase 

— 890 870. Stop integrator caging (inoperative) 
890 870 Spare 

xX 870 Pulse latch K7, K1h, x17, K18 (s3/D renee 
| on H/8 off) 
X+15 | 885 © Command -45°/min pitch rate 
X+15 885 ‘Fire payload battery heeter equibs 


+ Time of initiation of recovery pease, 
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x+18 Arm Capsule ejection (squid) 
X + 92 Command. 3.55° /min pitch rate 


X+92 | ss/t Transfer Circuit #1 

X +92 . 8/L Trensfer Circuit #2 

X +92 : ‘Disconnect capsule from electrical P.8. 
X + 93.5 ; | Bkuxt down 88/D timer - 

X + 93.5 Command eject (paralleled) 
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| Table A6-1 
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1053 
(Based on a a: 5 Minute Period) 


Time | Location | 









T | N Latitude 
— (min) | (dog) 















Launch 


Separation — 179 ws) 
Start orbitel timer (179 sec 
Nominal fire time ee sec) 













Nominal burnout and 
orbit injection 
First crossing of 


“a (388 sec) 


0B io. 














Beacon and T/M ¢ on = 
reset enable | 

Acguire KTS 

65°N latitude (ref.) 

Reset si command 

of fe 6°N latitude (ref. ) 








mont and T/M off -_ 
. yveset disable 
End of Orbit 1 







Beacon and T/M on - 


reset enable Ts 
Acquire KTS 5.7 
Reset signal/comand 60 
_ 57.6°N latitude (ref) | 
. ears 57.6 - 
(N-S) 31 6oR ta ae (ref.) | z ; 
; ms - 194.0 21.6 ) 
Beacon and T/M off - | 
- veset disable 196.8 -T to 
End of Orbit 2 | - 2h6.9 O 
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Table Aé-1 (Continued) 


Location 
N Latitude — 


(8) 





ooo0o°0 







i of 










Acquire VTS 

Beacon and T/M on - 
reset enable | 

Reset si command. 

| 34.8°N latitude(ref)VTS 
Beacon and T/M off - 
reset disable 

End of Orbit 8 — 













Acquire HTS 
Beacon and T/M on ~ 
reset enable 

21.6°N Latd tude(rer)ETS 
Reset signal/ command 






e 
“Jw 


e 


B ER OK VK 















Acquire KTS 
57.6°N latitude(ref)kTs 
Beacon and T/M off - 
 yeset disable 
End of Orbit 9 


® 






of MSBP 
AWM A 







Acquire ETS 2.7 
Beacon and T/M on - 
| reset enable 6 
Pass 10 Reset signal/command | 20 
(S-N) | | 21.6°N latitude(ref)ETS | 907.3 21.6 
Acquire KTS 910.9 35. 
57 6°N lati tude(ref KTS 916.8 57.6 
Beacon and T/M off - | | 
reset disable 918. 2 : 62 
99h 0) 


End of Orbit 10 
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Location: 
WN Latitude 
uta) _ Lt | 
“End of Orbitill — 
saree 13| Had of orbit 12 | wae | | 
thru End of orbit 130 1275.2 | 
3 «57.6 | 


7.6 J “latitude(ref) KTS 
= See and T/ Mon - 
reset 












reset disable 
End of Orbit 14 





Beacon and T/M on - 
reset enable 3 
Acquire KTS 

Reset signal/command _ 
 57.6°R inti tade( rat ERS 


Acquire VTS 

34.8°N lati tude(ref VTS 

Beacon and T/M off ~ 
reset disable 

End of Orbit 15 

















Beacon and 7/M on - 
reset enable 










_ Asgquire KTS ° 
Reset si command 
57.6°N latitude(ref)XTS 
Acquire VTS ° 






3h .6°N latitude(ref)VTS 

Beacon and T/M off - 
reset disable 

End of Orbit 16 


Beacon and T/M on, 








of YRMaee 
OwWwWa I 









| reset enable 7 
Pass 17 Aceqiire KTS 67.6 
(N-8) Reset signal/command | 60 
| _ §7.6°N latitude(ref)KTS 6 

Acquire HIS | | 
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Table A6-1 (Continued) 


21.6 NW latitude(ref)HTs . 

Beacon and T/M off - 
reset disable 

End of Orbit 17 


Beacon and T/M on ~ 

reset enable 

Reset signal/command | 
 57.6°N ponte ted 


21.6°N latitude(ref) EIS 
- Beacon and T/M off - 
reset disable 
End of Orbit 18 





A~-3~-45 


LOCKHEED AIRCRAFT CORPORATION SECRET | MISSILES ond SPACE DIVISION 





LMSD-445720 
1053/1160 
Revised Page 
31 May 1960 


Table Abu~2 


FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 
Jessi bode ORBITAL PROGRAMMER SETTING ~ 5610 SECONDS) 


Cross Latitule (Reference Latitule) 
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| steps | 
5400 | Decrease | 5175 5285 5774 5819 
. 20 steps | | 
5460 | Decrease | 5228 5340 5834 5880 
| 14 steps | , : 
5520 | Decrease | 5281 . 5394 5894, Bho | 
«68 steps | | i 
5580 | No change 5334 Shhg ad 6001 
5640 | Wo change! 5388 5503, | Gah 6061 
5700 | Ierease | S442 5558 | 6074 612 
| 8 steps 
5760 | Increase 540 5612 6134 6182 
| 14 steps| | 
5820 | Increase | 5547 5667 6194 62h2 
20 steps | 
5880 | Increase | 5600 5722 | 6254 6302 
25 steps | | 
5940 | ‘Increase | 5654 5TT6 6313 6363 
31 steps | _ | 
6000 | Increase | 5707 5830 6373 6403 | 
37 steps | | 
6060; In se oO 6 648 
resigns 576 5685 343 3 
6120 | Increase | 5813 5939 6493 65h4 
| 48 steps : | 
6189 | Increase | 5866 5994 6553 6605 
53 steps; 
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| 6480 
6540 
| 6600 
| 6660 
6720 
6780 


6960 
7020 
7080 
TAHO 
7200 
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Increase 


59 steps 
Increase 
65 steps 
Increase 


| 70 steps 


Increase 
76 steps 


As directed 
As directed 


As directed | ( 


As directed 
As directed 


As directed 


As directed 
As directed 
As directed 
As directed 
As directed 
As directed 
As directed 
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Figure A2-7 Readout and Reset Programming 
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© SHIP POSITION AT ETPD 
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Figere A7-2 Surface Force Deployment 
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Figure A7-3 Recovery Force Deployment 
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Figure A7-4 RC-121 Alrcreft Deployment 
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Figure A7-5 C-119 and C-130 Airereft Deployment 
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FOREWORD 


The basic System Test Directive, LMSD-445720, purposely omits detailed 

variable flight-to-flight data but contains information ofa permanent nature 

applicable to all flights of the initial Discoverer series. Detailed data and 
directives are presented in this Appendix A tab for the Agena 1055/Thor 234 
| combination and are segpcenie to this configuration : | 


Engineering and procedural changes pertinent to the Agens 1055/Thor 234 
‘combination are summarized as follows: 
a. The APL Doppler acquisition transmitter and tracking lights 
will be incorporated for this flight. 


b. The Space Technology Laboratories tracking station at South 
Point, Hawaii, will be employed during the recovery operation. 


ce. C-119J aircraft assignments concerning the monitoring of cap- 
sule beacon and T/ M frequencies have been modified. 


d. Command 4 (Payload Function Selector) will be effective for this — 
flight and all subsequent flights. The procedures have been in- 
cluded in o 7? March 1960 revision to the general text. 
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APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al GENERAL 


_ Al.1 This section contains descriptive material which supplements the text 
of the general STD for this flight only. Material presented herein may also 
correct or supersede material in the general STD for this flight only if nec- 
cessary. General STD changes of a permanent nature will be effected by _ 
replacement pages in the main text.at the earliest possible date. Reference | 
will not be made to this Appendix for subsequent flight operations. The 
following material is divided into general sections, with parenthetical refer- 

.ences to relative paragraphs in the main text provided where beneficial. 


A2 ORBIT OPERATIONS 


A2.1 APL Doppler Evaluation 


A2.1.1 An additional transmitter will be employed on Agena Vehicle 1055 __ 
for evaluation purposes. This transmitter will operate continuously on 162 
me and 216 mc and may be used as an acquisition aid in the event the CWAT 
becomes inoperative. LMSD tracking stations will receive the signals on 
162 mc and 216 mc on all passes except the recovery pass to verify that the 
transmitter is operative; no attempt will be made to record intelligible data. 
APL Doppler tracking stations will receive the beacon signals and record 
Doppler data on teletype tape for post flight evaluation. 


A2.1.2 An optical beacon will also be installed on Agena Vehicle 1055. The 
beacon will be turned on by the orbital programmer while the satellite is 
within reception range of Smithsonian stations equipped with Baker-Nunn 
cameras. | 7 ee o | 
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A3 RECOVERY PHASE OPERATIONS 


A3.1 Capsule Telemetry 


Capsule telemetry Channels 7 and 8 will measure one set of events during 
the re-entry sequence and another set of events during the recovery sequence. 
The oscillator inputs will be switched when the thrust cone is separated. 
Channel 11 will measure axial acceleration during both the re-entry sequence 
and the recovery sequence. The subcarrier for Channel 7 will be turned off 
after thrust cone separation and will be turned on again at 5 G switch closure. 

- Channels 8 and 11 will transmit data continuously throughout the descent 
- trajectory. Figure A&8-1 shows the nominal voltage levels which indicate 
that normal eer entry: and recovery sequences have occurred. 


A3,2 ‘Tracking —— Operations 


A3.2.1 The TLM-18 type antenna at the Space Technology Laboratories 
tracking station on South Point, Hawaii, will be employed in this flight to 
provide a triangulation with HTS on the recovery pass for determining the 
| capsule location at parachute deployment. The antenna will be positioned as | 
a function of maximum signal strength; the azimuth, elevation, and system | 
time will be recorded each time the positioning errors are minimum. At 
these times, the azimuth and elevation will be reported over the telephone _ 

- Line to HTS so the data can be manually plotted and triangulation effected. 

_ When the capsule enters the ionization layer and the telemetry signal dis- 
appears, South Point will reposition the antenna to the parachute deployment 
azimuth and elevation, as directed by the HTS; positioning will be in South 
Point coordinates and is based on HTS tracking data eaeapelaiet to the blos- 7 

- som point. | 





When the South Point Station re-acquires, after parachute deployment, the 

antenna movement will be slight 80 that an accurate azimuth can be deter- 

mined; this will be reported to HTS. The South Point Station will record the 
& T/M sigue received for later evaluation. 
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A3.3 .Recovery Force Procedures 


A331 ‘Assignments of C-119J aircraft to monitor the capsule telemetry and 
beacon frequencies during the recovery operation have been modified to opti- 
mize the possibility of successful recovery operations and to minimize re- 
quirements for ground-to-aircraft communications. 


During the nominal search configuration, the C-119J aircraft in positions 2, 
4, 6, and 8 will monitor the capsule telemetry frequency on 228.2 mc in the 

300 kc AM mode; the remaining aircraft sweep from 223 mc to 247 me will 
be employed in search for the capsule beacon signal. These assignments 
will continue from search initiation until either ETPD + 25 minutes or until 
two or more aircraft report a solid-acquisition. If the search has continued 
through ETPD + 25 minutes and no signals have been reported, all aircraft 
will search for the capsule beacon signal. If two or more aircraft report a 

_ solid acquisition on the same signal, all remaining aircraft will search for 
the reported signal. If solid acquisition of both signals is reported, aircraft 
which have not acquired will search for the capsule beacon signal. Aircraft 
which have solidly acquired the capsule T/M signal will performthe D/F 
homing operation on that signal and will attempt to keep the signal locked-in 
until either visual acquisition of the anew or until the signal disappears at 
about ETPD + 25 minutes. 


If a nominal orbit is achieved HTS should acquis the capsule 375 seconds 
before ETPD. Upon acquisition HTS will determine the condition of the cap- 
sule T/M and beacon signals in the shortest possible time and report this in- 
formation over the 100 wpm/voice line to the HCC and all stations. Ifthe 
capsule beacon is not transmitting, the HCC will inform the Command RC-12]) 
‘which will instruct the C-119J aircraft in positions 1 and 5 to join the C-1197 
aircraft in positions 2, 4, 6, and 8 in search for the capsule T/M signal. 

The C-119J aircraft in positions 3, 7, and 9 will continue in search for the 
capsule beacon signal. ) | 
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A3, 3.2 Should the re-entry capsule not be sighted before ETPD + 25 min- 
utes, the Command RC-121 will report all signal data received to the HCC 
_ for relay to the STC. The data to be reported are aircraft position-at-time- 


— of- signal-acquisition, signal bearing, and local time for each acquiring air- 


craft and ship. Range and azimuth with local time and aircraft position will 
be reported for each valid radar return. The report shall also contain the 
controller's conclusions regarding the quality of reported signals and bear- 
ings, results of triangulation attempts, and most probable impact location. 
These data will be relayed to the sTC immediately upon receipt by the HCC 
to enable the PAC to determine the most productive search areas. 


A4 TABLES AND ILLUSTRATIONS 


The following tables and illustrations are applicable to Flight 1055/234 only. 
Each table or figure is given the basic number of the section of the general 
STD to which it applies, the letter A to denote appendix material, and a 
number to sequence items in the same category. | | 
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| Table A2-1° | 
_ NOMINAL FLIGHT PLANNING DATA 


234 
109,022 

RJ-1 

Liguid oxygen 


VAFB, 8M-75-3, Pad Wo. 5 


1100 to 1430 PST 
21B° 2h’ 17.24" 


Downrange T/M ship Location (Sine County) 16° oom 117° Pe 
. Downrange T/M ship heading 333 T 
Programmer setting 5610 seconds i a 22) 
Payload setting xo Gray Cod 
INJECTION | 
Time : | | T + wr. 5 sec 
Location | 2k.1°N 118.84°w 
Altitude 120 en 
171.6° 
26,037 ft/sec 


ORBIT | 

Period | 

Apogee 
Perigee 
Eccentricity 


_ Averege regression rate (17 passes) 
Reset latitudes 


Inclination angle 


LOCKHEED AIRCRAFT CORFORATION 


Re-entry ahiaas ship location (Pyt. Joe E. Mann) 


RECOVERY 


Aircraft (type and quantity) 
Surfece ships (recovery) 
Surface ship initial locations 
Surface ship helicopters 
Recovery pass 

Predicted a ala area center 
ETPD 


79.89° 
39° 35°M 161° &5'w 


C-119's (9) and RC-121's (4) 
Dalton a end ti Vi 
| P and q, 

HRS-3 (2 on each ship) 


17. 
17°N, 158°w 
T + 27 br 


5'W 
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Launch 


wm 
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#1 


13 


#23 
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NOMINAL ACQUISITION TIMES 


Vandenberg . 


| Vandenberg 


| Vandenberg 


Acquistion Padeout 


agentes 


_(uismten)  (wtutes) (utnutes) 


0.5 
0.0 
6 


87.3, 


182.8 
191.2 
717.7 
611.1 
811.7 
818.9 


900. 4 : 


920.9 


998.1 
1006.3 


‘04.9 
1808.4 


1489.3 


1498.9 


1564.2 
1592.8 


7120.9 
2222.7 


‘Aoquisition nig no T/M readout 
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8.1 
79 
13.0 
. 55. L 
187.5 
197.2 


798.9 


ao3.8 
895.9 


— G13~5 
922.1 
1005.2 


1019.2. 


1108.8 
1399.8 


1408.8 


1496.9 
1500. 5 a 
1590.4. 


1599.6 
2129.7 
2227.6 


ot ees am 


7.6 | 


T-9 
8.4 


7-8 


4.7 
6.0 


11.2 


4.2 
11.7 
8.0 


13.1 
11.2 


Tel 
12.8 


3-9 
ho 
6.4 


7.6 
1.6 


6.2 
6.8 
8.8 


4.9 
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Table A5-1 


ss/D SEQUENCE FOR DISCOVERER VEHICLE. SERIAL 2205-1053 


0.2 
0.1 
(167— 

167 

178.5 
178 
178 
«178 
178 
179 
179 
179 
179 
192 
192 
192 
192 


-0.1 


0.1 
0.1 
167 
167 
178.5 
178 
178 
178 


178 


179 
179 
179 
179 
192 
192 
192 
192 
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Timer reset 
‘Start 88/D timer 
Timer reset 


Timer safety circuit 


_ ‘De-energize K30, 31, 32 (uncage gyros) _ 
Programmed destruct lockout 


Isolate Koi from Beacon #5 _ 
Vehicle pneumatic control 


- Open pneumatics valve and spare 
Hire explosive bolts | = 


Fire explosive bolts 

Start orbitel programmer (paralleled) 
Fire retro-rockets (paralleled) 

Arn pitch and yaw control 

Arm integrator correction 


| Command -45°/min pitch rate eeecuores 21.75) 
Arm roll #/S command 


Fire H/S cover squib 


Break 26V to N, valve, shut down separation 
monitor 


Fire H/8 cover squib 


+269 to 8S/D for brake control (not effective 
until 221 sec. S5D-NO) | 
Command .~2° /min pitch rate from integ. pot. 
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Table A5-1 ( Continued) 





Connect pitch H/S commend 


=~ 201 Arm Beacon #5 timer brake control 
221 227 | Arm integ. uncaging circuit 
222 221 Arm K21 .hold-in. circuit, latch up Kl to start 
- | delay via orbital progranmer 
221 221 Roll #/8 signal shunt 
¥#221 222 Timer brake hold-in control or integ. corr. 
oe respectively (isolated by S50-N0) 
247 221 Stop S8/D timer delay (nominally 20 sec) 
25h { 234 Pire ullage rockets 
— 25h | Fire ullage rockets 
25h 234 Preactivate hydraulics | 
25k 234 Deactivate Beacon #5 timer brake control 
254 234 K21 hold-in 
269 2h9 Arm gas generator squib. Raergize K28 
| (Pitch and Yaw Pneu. Off) . 
269 2h9 - Fire helium valve and gas gen. squib (par. ) 
269 a9 Engine ignition 
269 249 - Connect. accelerometer to integrator 
270 250 | Pneumatic off backup (pitch and yaw) 
270 250 | Open gas gen. fire and He squib circuits 
270s 250 ‘Start P.G. offset corr. (disconnected) 
270 : 250 _ Open gas generator squib arm circuit 
270 250 Close circuit ‘to T/M off switch 
270 | 250 Start thrust M/A Corr. (disconnected) 


* This sequence is based upon e nominal trajectory: Orbital programmer 
set for 2l~-sec timer brake aaa and no timer brake modification fron 
beacon channel #5 or #6. | | 
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Table A5-1 (Continued) 


472 


BUMENESY Vee eaebegesas 
“4 


7: 





| Steady state thrust 


Stop Thrust M/A corr. (a4 sbonnectea) 
Stop P.G. offset corr. (disconnected) 


Avm pneumatic (pitch and yew) 
‘Engine Cut-off safety switch 
fest Asolation (no flight function) 


Disconnect accel. from integrator 

Engine shut down by integ. , 

Activate pneumatic controls (de-energize 1-28) 
ss/L +28VDC wreg. 


Hydraulic controls shut down; shut off dilage 
rockets and de~energize K34 (Par. ) 


Command. +40/min yaw rate 


Commend. O° /min pitch rate 


Fire oxidizer, pelts fuel vent valves 
(paralleled ) | . 


De-energize K21 

Calibrate 1/M | 

Connect K24 to Beacon #5 (inoperative) 
Heater ampl. excitation 

Stop calibrate | 
Open engine shut down cirouit and switch ant. 


Enable Command #5 and #6. Alternate recovery 
pass capability — | 
Command +3.55°/min pitch rate 


The dial reading of the int Se eee etree ceyeeeenvine < 
velocity-to-be-gained of 13, ft/sec. 
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Table A5-1 (Continued) 








664 | 6h Connect roll #/S to yaw yr | 
664 6k Roll accel. output grounded . 
664 a). | Shut down +28V reg. ascent only pover 
: | (paralleled) — 
«664 64k Ax. heater on 
| 6h De-energize K33, switch out 0.1% reg. 
664 6h4 Integ. rot. ground to pitch corr. Mode 
| (inoperative ) 
664 6h), Flight control gain change | 
664 64h § | Integ. shut down (latch down Kk, K5, K6) 
890 870 Phase balance ¢ A | 
& 890 870 Arm tape recorder 
890 870 Phase balance ¢ B 
890 : 870 Recage integrator iomaiane’ 
890 8TO Set K2l for pitch rate correction ner 
890 870 Accelerometer power amp return 
890 870 | Telemetry Off | 
890 870 | ing lateh K7 (88/D timer off) H/S to tow 
890 870 Open integ. recage (1noperative) 
890 870 _ Arm 88/D timer for recovery phase 
890 870 | Btop integrator caging (inoperative ) 
890 870 Spare 
"X 870 Pulse latch K7, 14, K17, x18 (88/D timer 
on 8/8 off) 
—X4+25 685 Command ate pitch rate 
X +15 B85 Pire payload battery heater equibs 


* Time of initiation of recovery phase 
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Arm Capsule ejection (squib) 











x +18 











X + 52 Command 3.55 /min pitch rate 

X +92  S8/L Transfer Circuit #1 

xX+92 S8/L Trensfer Circuit #2 | 

X +92 Disconnect capsule from electrical P.8. 
X + 93.5 Shut down 98/D timer | 


7 KX + 93-5 - Command eject (paralleled) ‘ 


| fw G14 
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Table A6é-1 | 
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL } NO. 2205- 1055 
(Based on a 93.5 Minute Period) 







































Separation 2. fe | 
Start orbital timer —6«2. 98 (179 see 
4.5 (270 sec) | 
| 6.43 (385.9 sec) 
First crossing of | | 
equator 12.3 (736 a 
Beacon and T/M off 15.2 (913 sec 








Acquire KTS 
65°N latitude (ref. ) 


Reset signal/command 
57. iy latitude (ref. ) 














woe disable 
Beacon and T/M off 
End of orbit 1 


Beacon and T/M on 


Reset enable 180.4 

Acquire KTS | 182.8 

Reset signal/coumand | 184.4 

57.6°N latitude (ref) 
KTS 184.9 
Pass 2 Acquire HTS | 191.2 
(N~S) 21.6°N latitude (ref. ) 

| ETS 193.9. 

Beacon and T/M off 195.4 
Beacon and T/M on 195.9 . 

Reset disable | 196.3 

Beacon and T/M off 197.3 


End of orbit 2 25.6 
@ | A-4-15, 
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Table A6-1 (Continued) 









End of orbit 3 
‘End of orbit 4 
End of orbit 5 















— OCOO000 fr 

















718.3 
718.9 16 
Reset signal/comand Loa | * 
es 8 | 
Pass 8 34.8°N latitude(ref)vTS | 723.8 a 
(S=n) ‘Beacon and 1/M off 726.6 
Beacon and T/M on T7271 46 
Reget disable | 728.2 50 
Bescon and T/M off 728.8 52 
End of Orbit 8 806. 5 0 
810.1 8 
Reset enable —812.1 16 
reesrabe ETS 811.1 12 
Acquire VIS 611.7 14 
21.6°N latitude(ref) HTS 813.8 21 
Reset signal /coment 816.1 30 
Pass 9 Acquire ETS 818.9 ho 
(S-N) 57.6°N lati tude(ref)KTS 823.6 ‘BT 
Beacon and T/M off 82ah.5 60 
825 62 
827.3 70 
829.3 76 
900.0 ‘e) 
Acquire ETS 900.4 2.7 
Beacon and T/M on 903.6 8 
Reset enable | , 11 
Pass 10 ' 21.6°N latitude(ref)HTS | 907.3 21.6 
(S-N) Reset command 908.3 25 
| Acquire KTS 910.9 35 
A-4-16 
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Table A6-1 (Continued) _ 


ee 
N a 


57.6°N ince | 


End of orbit 11 


End of orbit 12 
End of orbit 13 


Reset signal/comnand 
57.6°N latitude(ref)xTs 
Reset disable 
Reset enable 





34h.6°N latitude(ref)VTS 

Reset signal /comand ay | 

Reset disable 

| Beacon and T/M off 1316 

End of orbit 14 1367. 

Beacon and T/M on 1395 76 

Reset enable 1395.9 7 

Acquire KTS 1396.2 73-5 

Reset signal/conmand 1399.7 60 

-—«57.6°R latitude(ref)xkTS | 1400.3 57.6 

Reset disable 1ho1.2 oh 
Pass 15 Acquire VIS 1h02. 4 48.5 
(uf Reset enable 1403.2 46 

34.8°N latitude(ref)VTS | 1405.6 | 34.8 

Reset signal/comand 1407.2 30 

Beacon and T/M off 1408.1 26 

Beacon and T/M on 1408.6 ol, 

Reset disable | 1409. 6 £0 

Beacon and T/M off 1412.6 8 

End of ordit 15 1460.9 O (8) 
A-4-17 
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Beacon and T/M on 

Reset enable 

Acquire KTS p41 
Reset signal/comand | 
57.6°N latitude (ref)kKTSs 
Acquire VTS 

3: .S°N latitude (ref)VTS 
Beacon and T/M off 
Beacon and T/M on 

Reset disable 

Beacon and T/M off 

Ené of orbit, 16 


Beacon and T/M on 
Reset enable | 

Acquire KTS 

Reset signal/ command 
57.6°N latitude (ref)KTS 
Acquire HTS - 
21.6°N latitude (ref) BTS 
Beacon and T/M off 
Beacon and T/M on 

Reset disable 

Beacon and T/M off 

End of orbit 17 . 


Beacon and T/M on 

Reset enable | 

Reset Signal /conmand 

57.6°N latitude fab pein 
- 21.69% latitude (ref) HTS 

Beacon and T/M off 

Beacon and T/M on 

Reset disable | 

Beacon and T/M off — 

End of Orbit 18 
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a FIRST- PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 





Cross latitude ——- Tatituae) 
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Table A7-1 


RECEIVING EQUIPMENT ASSIGNMENTS AND SETTINGS 
DURING RE-ENTRY AND RECOVERY PASS 
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Figure A2-1 Nominal Orbit Traces - - Passes 1 Through 3 
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Figure A2-2 Nominal Orbit Traces - Passes 8 Through 12 
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Figure A2-3 Nominal Orbit Traces ~ Passes 14 Through 17 
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Figure A2-4 Readout and Reset Programming 
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Figure A2Z-5 Launch Phase Nominal Time-Events Versus Location 
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Figure A5-1 T/M Ship Antenna Positioning 
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Figure A7-1 Re-Entry Trajectory 


hw wae, 





| oom sate 


| GRHEGRTRRARRGR ERE RASS 
| (me) Banttary 





e431 


LOCKHEED AIRCRAFT CORPORATION ns S EG R E MISSILES end SPACE DIVISION 


LMSD- 445720. 


1055 /234 


| guouthojdeg dyyg eoesing z-Ly orn8yz7 





MISSILES and SPACE DIVISION 


| A-4-32 . 


LOCKHEED AIRCRAFT CORPORATION 


1055/234 


SEGRE LMSD-445720 - 


[ ececen, 
So. Leama 
eves EP ame sash 
| Bera a 






pee 
a a F=3 ES FEES SE FE | 


7 
‘ 





RET TE 
Fed Ha 

ig 
36 


eisEseete saltiit bea 
Eve FE Eel SH ABBE 
gi a BE. Esa 


ie 1 
a 
es $5 


eS ee a RE 
! teil 


tke ehet weds Seed Partd 


= 7 os ba eek am 7 * 
- pr aee’ he ‘ Sam | ao ay m 
Sisco itt oetet Mes ett peed ber be tn Hf 
; Z 
7 
. ated 


URI Se ST 
eg eee pecurrs 


sg ale 


aati ts z 6. 
cat 


d 


: +44 
> 
| BEB BR 
A nn 
a 
\ a} ms 
aeoa. + 


Figure A8-1 Nominal Capsule Telemetry Voltage Levels 
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Figure A8-2 Nominal Payload Function Wave Trains 
A-4-34 


LOCKHEED AIRCRAFT CORPORATION | S EE R E _ MISSILES ond SPACE DIVISION 


et 





Notice of Page Substitution 


Tab 5 - Appendix A 
Vehicle 1056/Booster 237 


For the purposes of electronic erchiving, this page is a substitute for an . 
unscannable page. _ 


| LMSD-445720 

1056/237 
Revised Page 

I August = 190 





| DISCOVERER | 
SYSTEM TEST DIRECTIVE 
TAB 5 - APPENDIX A 
| FOR 
DISCOVERER SATELLITE 1056 


| | | DISCOVERER BOOSTER 237 
| @ | _ (AET PAYLOAD) 


This document has been prepared by Systems Operations Planning, D/61-41. 





Satellit eee 


System Test Working Group 





LOCKHEED AIRCRAFT CORPORATION “SEGRE: = MISSILES end SPACE DIVISION ° 


o ge 


A8-1 


LOCKHEED AIRCRAFT CORPORATION 


- ~ 


“SECRET — LMSD~445720 


1056 /237 


Revised Page 
1 August 1960 


APPENDIX A, TAB 5 
SUPPLEMENTAL TEST INFORMATION 
CONTENTS 


FOREWORD 
Al INTRODUCTION - 
AZ | CONFIGURATION 
A3 LAUNCH:OPERATIONS 
A4 ORBIT OPERATIONS 
AS RECOVERY OPERATIONS 
A6  +POST-RECOVERY OPERATIONS 
A? PERSONNEL SUBSYSTEM EVALUATION 
A8 § TABLES AND ILLUSTRATIONS 
TABLES 
A2-1 Nominal Flight Planning Data 
A2-2 Nominal Acquisition Times 
A4-1 - Instrumentation and Capsule Equipment neaeaes to be 
3 Operative at Launch 
A5-1 SS/D Sequence for Discoverer Vehicle Serial 2205-1056 
A6-1 Nominal Orbit Schedule 
A6-2 First-Pass Programmer Cosrection Based on Time- 
| of- Crossing 
Real-Time Data Readout and Reporting Reselvenaws | 


A-5-1 


* ° * ‘ . poy 94 Fae + 
_ om Cras a4 o¥ 56 ee ~*~ age Mat eten vf . Z ~ - —_ -_ 


A-5-3 
A-5-5 
A-5-5 
A-5-7 
A-5-7 
A-5-8 
A-5-27 
A-5-28 


 A-5-29 


A-5-31 
A-5-32, 


A-5-33 
A-5-34 
A~-5-38 


A-5-~42 
A-5-44 


MISSILES ead SPACE DIVISION 


= - ° 23 





—SECGRET  LMSD-445720 





1056/237 
Revised Page 
1 August 1960 & 
ILLUSTRATIONS | 
‘Figure : _ _ * «4 | - 7 Page 
Az-l Nominal Orbit Traces - Passes 1 Through 3 | A-5-47 
A2-2 Nominal Orbit Traces - Passes 5.Through 12 | A-5~48 
A2-3 Nominal Orbit Traces - Passes 12 Through 18 = A-5-49 
A2-4 Readout and Reset Programming | A-5-50 | 
A5~1 | Launch Phase Nominal Trajectory -  AnW5-51-. 
A7~1 Capsule Re-entry Trajectory | A-~5-52 
A7-2 | Recovery Pass Telemetry Coverage | - AW-5-53 
AT7-3 Recovery Force Deployment | | A-5-54 
(AT-4 Recovery Surface Force and Telemetry Aircraft — : | 
Deployment _ | | A-5-55 
A7-5 RC-121 Aircraft Desioyneat | > | — Aw5~56 
A7~6 C-119 and C-130 Aircraft Deployment _ A-5-57 
AT7-7 Recovery Operations Communication | A~5-58 
A8~-2 Nominal Payload Function Wave Trains | A-5-59 
& 
A-5-2 


LOCKHEED AIRCRAFT CORPORATION | —SEGRET— MISSILES and SPACE DIVISION | 














-SEGRET- LMsD-44572 
| 056/237 

: Revised Page 

1 August 1960 


‘FOREWORD | 


The basic System Test Directive, LMSD-445720, purposely omits variable 
flight-to-flight data but contains information of a permanent nature appli- 
cable to all flights of the initial Discoverer series. Detailed data and direc- 
tives are presented in this Appendix A tab for the Discoverer Satellite 1056/ 
Discoverer Booster 237/AET Payload combination and are applicable to this 
configuration only. | | | 


« 


Due to major operational changes, this Tab 5 of Appendix A. sapececden the | 
_ Tab 5 of Appendix A previously published and dated 4 April 1960. iaitone 
ing and procedural changes pertinent to this flight are as follows: 


a.. 


b. 


An AET payload will be installed. 


The capsule nominal impact latitude is 24° N. 


The Recovery Force deployment is revised. Primary emphasis 
on air retrieval has been retained in the 60 nm x 200 nm nomi- 
nal impact area. | 


WV-2 Aircraft No. 13789 will be stationed north of Hawaii to 
record recovery capsule separation events. 


Telemetry receiving facilities established at Christmas Island, 
South Point, Hawaii, and Barking Sands, Kauai, will be re- 
tained to aid in the recovery operation. . 


JC-54 telemetry receiving aircraft, if available, will be sta-_ 
tioned south of the perme recovery area to aid in the eecoue*y 
operation. 


The RC-121 aircraft and the Hawaii Control Center will be 
equipped with single sideband radio equipment. 


HCC-STC communications during the recovery operations will 
be augmented by the addition of two voice lines (toll telephone). 


A JHU/APL Doppler transmitter and an optical beacon will be 
carried for conduct of the Precision Tracking System exper- 
iment. 
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APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al INTRODUCTION 


‘This section contains descriptive material which supplements the general 
text of the STD for this flight only. Material presented herein, which may > 
conflict with information and/or procedures in the general text, has pre- 
cedence due to operations peculiar to the mission of Discoverer Satellite | 
1056. Reference will not be made to this Appendix for subsequent flight 
operations. _ 


AZ CONFIGURATION 


A2.1 Discoverer Satellite 


A2.1.1 A JHU/APL Doppier transmitter and an optical beacon will be car- 


_ vied for conduct of the Precision Tracking System experiment. The trans- 


mitter will operate continuously on 162 and 216 mc. 


A2.1.2 A vehicle instrumentation list is included in the Detailed Test 
Objectives, Appendix F, Tab 5, LMSD-445725. 


AZ.2 Recovery Capsule 
‘A2,2.1 An AET payload will be carried in the recovery capsule. 


A2,2.2 A 1. 2-watt telemetry transmitter in the recovery capsule will 
transmit information on the operation of capsule sepa aed Telemetry 
channels 7, 8, and 11 will be uses | | 
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A2.3 Ground Stations 


AZ.3.1 The KTS is provided with a panadapter to aid in the acquisition of 
the AM capsule beacon transmitter signal and sabeenen determination of 
. the frequency | deviation from nominal. 


A2.3.2 Additional adiaioe receiving equipment is installed at the PMR 
facility at South Point, Hawaii, to augment that station's telemetry acqui-_ 
sition and tracking capability. The PMR 60-ft antenna at South Point will be 
used for triangulation on the descending capsule. A quad- helix antenna is 
also installed for this operation with additional telemetry receivers since 
the 60-ft antenna does not have automatic tracking and has a narrow beam 
width. | | 


A2.3.3 The PMR telemetry receiving and recording facility at Barking 
Sands, Kauai, will be used. 


| A2. 3.4 The telemetry receiving station installed on Christmas Island will 

be used to extend the capsule detection and telemetry reception range below 
the equator. The Christmas Island facility has a quad-helix antenna, three 
Nems-~Clarke 1302-A telemetry receivers, a timing avatere: recorders, and 
UHF, HF, and SSB communication equipment. | 


A2.4 .Separation Sequence Telemetry Coverage 


Az.4.1 KTS will probably record the separation sequence telemetry but 
the quality of the data received may be reduced because of the distance be- 
tween the satellite and the KTS and the lower power transmitter. There- 
fore, the-WV-2 telemetry aircraft No. 137890 will be used to provide assur- 
ance that satisfactory separation sequence telemetry data are obtained. _ 


A2. 4.2 The WV-2 telemetry aircraft No. 137890 is expected to be ready on 
or shortly after 1 August 1960. This aircraft will be equipped to perform 
this specific mission on Discoverer XIV and on future Discoverer flights. 
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1 August 19 
A5.2.2 Recovery capsule telemetry Channels 7, 8, and 11 will be used to 
obtain capsule performance information. Channels 7 and 8 will measure 
one set of events during the separation sequence and another set of events 
during the recovery sequence. The oscillator inputs will be switched when 
the thrust cone is separated. Channel ll will measure axial acceleration 
during both the separation sequence and the recovery sequence. The sub- 
carrier for Channel 7 will be turned off after thrust cone separation and 
will be turned on again at 5-g switch closure. Channels 8 and 11 will trans- 
mit data continuously throughout the descent trajectory. Figure A8-1 shows 
the nominal voltage levels which indicate that normal separation and recovery 
sequences have occurred. | | 


A5.3 Kodiak Tracking Station Recovery Operations , 


A5.3.1 Onthe selected recovery pass KTS will receive the Discoverer 

Satellite CW acquisition transmitter signal on 232.4 mc and the Discoverer > 
Satellite telemetry signal on 237.8 mc as usual, In addition, receiving equip-  @ 
ment will be tuned to 228.2 mc to receive the capsule telemetry signal and — 6 
to 235.0 mc (with a + 12 mc search scan) to receive the capsule beacon 

transmitter signal. 


A5. 3. 2 The KTS will read out real-time telemetry qoastities listed in Table 
A8-1 and report them to the STC over the voice line immediately as they 

- eccur. After thrust cone ejection or twenty seconds after capsule separation, 
whichever is first, the KTS will read out additional capsule separation data 
that will be recorded on an oscillograph/Datarite. Every attempt will be 
made to determine the system time of capsule separation and to qualitatively 
assess the capsule separation and retro sequence before signal fade. If all 
events appear normal, the KTS real-time verbal report will consist of the 
system time of separation (with the appropriate code word) followed by a 
statement that all events were normal. 


A5. 3. 3 Immediately after completion of the pas s, KTS will submit a quanti- 


tative separation data report to the STC. If the capsule is recovered or at 
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-least visually acquired before these data are available, the requirement 


for these data may-be waived by the STC. | 


A5.4 If available for this pieration: WV-2 Aircraft No. 137890 will be 
positioned under the recovery pass orbit track at 48° 54! N latitude, 164° 

49! W longitude to record the telemetered separation sequence of events and 
the capsule beacon signal. SSB communications with KTS will be maintained 
on 11214.0 kc; but radio silence will be observed when telemetered data 
are recorded, Immediately after fade on the recovery pass, the WV-2 will 
report the capsule signals which were acquired, the times of acquisition and | 
fade, and the deviations from the nominal cores nana to the STC 
via KTS. 3 | 


A5.5 Hawaii Tracking Station Recovery Operations 


AS. 5.1 Approximately fifteen minutes before acquisition on the recovery 
pass. The HTS will search the frequency range from 223 to 247 mc and | 
log the frequency, azimuth, and type of modulation of any signals received | 
to reduce the possibility of confusion from interference signals. 


A5.5.2 Onthe recovery pass, the HTS will track the Agena telemetry sig- 
nals with the tri-helix antenna and the capsule telemetry signal with the 
TLM-18 antenna. Acquisition of the Agena telemetry signal with the tri- 
helix antenna will be accomplished using standard acquisition procedures. 
Procedures for acquisition of the capsule telemetry signal by the TLM-18 


| antenna will vary as a function of the actual orbit and predicted impact 


point. In general, the TLM-18 will be positioned at the impact point azi- 
muth using a sector scan. The amplitude of the sector scan will be 20° 

(2:1 0°) for impact azimuths en 345° and 15°. The scan amplitude will 
be increased 3/4° for each 1° of azimuth over 15° for the eastern sector or. 
under 345° in the western sector. 


The TLM-18 antenna ecnuleidan elevation will be 2°. Until acquisition of 
the capsule signal by the TLM-18, one receiver operating on signals from 
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the tri- helix will be tuned to the 228. 2-mc capsule telemetry signal, If the 
capsule telemetry signal is acquired with the tri-helix before TLM-18 acqui- 
sition, the tri-helix will be positioned on the capsule until TLM=:18 acquisi- 
tion after which the tri-helix will resume tracking on the satellite telemetry 
signal. TLM-18 angle data recorded after auto track has been established — 

— will be transmitted to the PAG when requested by the System Test Director. 


AS. 5.3 HTS will report the system time of acquisition and deviations from 
nominal frequencies to the STC as soon as possible. When the TLM-18 | 
azimuth rate approaches 0° per second or when the telemetered capsule 
recovery events are received, HTS will report antenna azimuth and elevation 
to the STC and the HCC, HTS will also report confirmation of capsule sep- 
aration and telemetered recovery events to the STC as specified in Table | 
A8-1 and record all capsule telemetry signals on magnetic tape. 


A5.6 South Point Facility Recovery Operations 


A5.6.1 For this operation, either the manually slewed Canoga or the _ 

. motor-driven Radiation quad-helix antenna and two Nems-Clarke 1302-A 
receivers will be utilized at the PMR facility at South Point, Hawaii. Exist- 
ing communications, recording, and timing systems will be used. 





A5.6.1.1 If the orbit period is such as to permit nominal re-entry or re- | 
entry west of HTS, South Point will scan +#90° about a 270° azimuth at an 
antenna elevation of 10° at the rate of 5° per second from ETPD - 0 until 
ETPD + 3 minutes. 


A5.6.1.2 If the satellite cg is between HTS and South Point, — quad- 
helix antenna will scan 390° about a 180° azimuth at the rate of 5° per 
second from ETPD - 0 until ETPD + 5 minutes. The antenna elevation will 
be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of one 


step per § scan. 


A5.6.1.3 If - satellite path is east of South oo the Satncis antenna 
will scan +90° about a 90° azimuth at the rate of 5° per second from 
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Event 


The delay pyro switches 
disconnect their own 
squibs, the squibs of the 


| thermal batteries, unshort - 


the squibs of pyro switches 
2A4A183 and S4, and un- 
short the chute cover 
ejection pistons 


The action of switches S} 
and S2 also permits bat- 
teries BT2 and 3 to ignite — 
the ejection pistons and 
pyro switches ZA4A1S3 © 
and S4 


The ejection pistons blow | 
off the chute cover, which 
pulls out the pilot chute, | 
which in turn pulls out 

the main chute bag; the 
main chute bag brings out 
the chute in a reefed con~ 
dition 


Time delay pyrotechnic 


cutter disreefs the main 
chute and permits sa aa a | 


 - ment (4 sec) » 


Approximate 

Altitude | 
2. 

Ze 

«4, 

5. 

6. 

2. 

8. 

A-5-13 


test 2 o + PS 


As the chute system. decel- 
erates the capsule, the 
ablative shell, released 


from the capsule when the 
ejection pistons fired, 
falls clear of the capsule 


Actuation of pyro switches 


S3 and S4 apply +12v (from 
batteries contained in the 
capsule beacon) to the 


| light beacon | 


Radar refle ctive chaff, 


packed with the chute, 


falls free as the chute 
emerges from its bag. 
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ms wt 


7* 


os 


T + 393 sec 


SECRET 


Time — Signal Source 
T + 13.9 sec Thrust Cone Programmer 
: | * Event 3 
T +15.4 sec Thrust Cone Programmer 


Event 4 


AS. 2.1.2 Capsule Re-entry Sequence 


| : Approximate | 

| Time , | Altitude _ 
T + 235 350, 000 ft 
| T + 344 sec 186, 000 ft 
120, 000 ft’ 


A5.2.1.3 Capsule Recovery Sequence 


Approximate 
Time Altitude 
T + 470 sec (5-g switch 55,000 ft 
closure + 126 sec + 2 
sec) 
A-5-12 | 
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Event 


De- spin valve actuated, 
capsule de-spins to about 


10 rpm ye 


Ignite electrical discon- 
nect and explosive separa- 


Event 


Ionization layer entered; 
RF blackout begins 


5-g switch closes, per- 
mitting battery ZA& to 


_ ignite thermal battery 


BT-1, which in turn fires: 

(a) Dimple motors to 
start mechanical 
timer 


(b) Pyro switches to 


1. 


2 D . 2 bl — o 


allow 28v fram ther- 
mal battery 2A8 to — 
feed the timer switch, 
removes squib of 

. thermal battery 


2ZA7BT1 from thermal | 


battery 2A8, and arms 
thermal batteries 
2A7BT2 and ZA7BT3. 


Leave ionization layer; 


RF blackout ends. 


Event — 
Battery 2A8 ignites ther- 
mal batteries 2ZA7BT2 
and BT3, and delay pyro 
switches ZA4A1S1 and S2 
(1 sec delay) 
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‘Time | Signal Source a - | | Event a 
T - 79.5 sec SS/D Timer (arm signal) 1. Capsule telemetry plates 
— | . : | on 


2. Ignite thermal relays to 
arm thrust cone program- 
mer | 7 


3. Capsule beacon Non! | 
4. Command - 45° /min 
3 | | | pitch rate 
| T - 2.5 sec SS/D Timer (transfer signal) 1. Command + 3. 55° /min 
| me | . pitch rate 
2. Ignite electrical discon- 
nect delay pyro (delay 


tolerance 500 to 1320, 
milliseconds) 


3, Ignite thrust cone pro- 
| grammer thermal bat- 
teries 


4, Ignite recovery system | 
thermal battery ZA8 


5. Ignite pyro switches 
2A4AZ2S1 and S2 to arm 
thermal battery ZA7BT-1 


T-1.5 sec Electrical Disconnect Pyro 1. Capsule/satellite cable 
Fires disconnected 


2. Thrust cone programmer 
started (ground loop : 


lifted) 
T - 0 sec S8/D Timer r (separation | 1. Pin-puller squibs ignited 
er 7 ~- (0to 7 milliseconds | 
| 7 delay) 


2. Four springs push off 
capsule to about 1.7 | 


| : | _ ft/sec | 
T+1.9 sec Thrust Cone Programmer 1. Spin valve actuated, cap- 
| Event 1 sule spins up to about 60 
rpm in 0.8 sec | 
T + 3.15 sec Thrust Cone Programmer 1. Retro-rocket ignited, cap- 


Event 2 sule receives approximately 
- 4-, acceleration for ap- 
proximately 9 sec 
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the capsule is acquired on the recovery pass: signal source, time of pcaul: _ 

sition, signal direction (azimuth and elevation at acquisition, at one-minute 
intervals, and at fade), strength of signal, signal deviation from nominal 
frequency, time of signal fade, and visual sighting information. The Victory 
sinps will also renort the deployment and the status of their helicopters. | 


A5.1.6 The real-time data readouts and other references to the cepaxation | 
sequence of events or the recovery sequence of events will be identified by 
using the appropriate code word for separation or recovery, followed by the 
event numbers as oS aes in LMSD-446633, Satellite Upersaon Control 


| Procedures. 


AS. 1.7. The capsule beacon transmitter and flashing light will continue to _ 
operate for 20 hours. An errodable sait plug will permit the capsule to 
float for 40 hours. | | | | 7 


| A5. 2 Recovery Capsule Seque nee of Events and Instrumentation | 


A.5.2.1 The recovery phase of operations will commence within KTS tele- 
metry range on the recovery pass when the orbital programmer restarts 

the SS/D timer. Significant events which will occur during the capsule sep- 
aration, re-entry, and recovery sequences are listed in the following para- 
graphs with T = 0 defined as the time of capsule /Agena mechanical separa- 


tion. 


A5.2.1.1 Capsule Separation Sequence 





Time Signal Source Event 
T-94.5 sec Orbital Programmer 1. Restart SS/D timer 
| 2. Telemetry battery,” 
activated | 
3. Capsule telemetry 
filaments "on" 
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command on the pass preceding the recovery pass to provide a vernier time 
adjustment for the recovery sequence. The Kodiak Tracking Station will | 

‘then transmit the reset command on the pass preceding the recovery pass in 
accordance with instructions received from the STC and will report the time 
of transmission of this command as well as the verification of receipt. Re- 
ceipt of a proper reset command on the pass preceding the recovery pass 
by the satellite will result in final adjustment of the orbital programmer so 
the EOCRVEEY, sequence will be initiated at the proper time. 





A5.1. 2 Capsule separation will occur at approximately 49.6°N latitude 

and the nominal impact point will be 24° N latitude and 158° 48.7' W 

longitude. This nominal] impact point was established to provide HTS tele- 

metry coverage of the parachute deployment sequence at the nominal lati- 
tude for all orbit periods within one minute of nominal. 


A5.1.3 The surface and airborne Recovery Force will be deployed to cover 
an extended area. In general, six C-119J and two RC-12) aircraft, and 
one Victory ship will be deployed in the primary recovery area; the other 
Victory ship, two or three C-119J3's, two RC-121's, and five telemetry 
aircraft will be deployed to provide capsule detecting and telemetry receiv- 
ing capabilities in the extended recovery area. A telemetry receiving sta- 
tion is installed on Christmas Island in the extended recovery area. Figure 
A7-3 shows the deployment of the Recovery Force for the nominal period 
and for periods varying 1-1/2 minutes from nominal. | 





A5.1.4 Telemetered data on the recovery pass ee to be observed by the 
Kodiak and Hawaii Tracking Stations for indications of separation and re- 
entry. The data to be observed are listed in Table A8-1. Some of these 
data will be reported to the STC by voice and all data listed will be trazs- 
mitted to the STC by 60-wpm teletype following the pass to assist the HCC 
in the recovery operation. i 


A5.1.5 The following information is required from the elements of the 
Recovery Force and participating land facilities by the HCC if a signal from | 
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verify that the transmitter is operative; no attempt will be made to record 
intelligible data. APL Doppler tracking stations will receive the beacon 
signals and record Doppler data on eee = for post- flight ¢ Sverre: 


Ad. 1.2 The optical beacon will be turned on oy the orbital programmer 
while the satellite is within reception range of Smithsonian stations equipped 
with Baker-Nunn cameras. 7 


A4. 2 Alternate Re-entry, Selector 


The alternate re-entry selector will function as described in peach 
6.4.7. However, the area between 64° and 48° N latitude should be avoided 
when transmitting alternate re-entry selector commands on Passes 15, 16, 
or 17 instead of the 55° to 40° N latitude range previously used. 


A4,3 Recovery Force Tracking on Pass:2 


All land and surface telemetry stations participating in recovery operations & : 
(HTS, Christmas Island, South Point, Barking Sands, Haiti Victory, and 
Dalton Victory) will track the satellite telemetry signal during Pass 2 and — 
will report the following data to the HCC for correlation: 


a. Time of acquisition 


b. Signal direction (azimuth and elevation at acquisition, at one 
| minute intervals, and at fade) | 


c. Strength of signal 
d. Signal deviation from nominal frequency 


e. Time of signal fade. 
AS RECOVERY apEuionG: 


A5.1 General 


A5.1.1 The tracking siabioge: will track the Discoverer Satellite two passes 
preceding the recovery pass and transmit the tracking data to PAC. The 
computer will calculate the correct time for transmission of the reset 
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A3,.1 Launch Criteria . 


With the exception of Paragraph 4.3.8, the latina criteria listed in Para- 
graph 4.3 of the basic STD are applicable for this flight operation. Para- 
graph 4.3.8 is revised so that the following minimum Recovery Force units 

with all search and recovery equipment operable will be met: 


a. Four RC-121 radar aircraft 
b. ' Eight C-119J recovery aircraft 
c. Two surface ships. | 


A3.2 Launch Time 


A3.2.1 In order to obtain adequate data from the sun position indicators, 
the time of launch will be between 1230 PDT and 1600 PDT. 


@ | “A3. 2. 2 In order to obtain data with increased accuracy from the sun posi- 
| tion indicators, the preferred time of launch is between 1300 PDT and 1500 
PDT. a | | 


A3.2.3 A-5° yaw maneuver immediately following separation will be 
accomplished on this flight. This will be done to align the Discoverer Satel- 
lite with the Discoverer vehicle coast velocity vector to increase the result- 
ant velocity at satellite burnout. 


A4 ORBIT OPERATIONS 


A4.1 Precision Tracking System Experiment 

A4.1.1 The JHU/APL Doppler transmitter installed for evaluation purposes 
will operate continuously on 162 and 216 mc and may be used as an acqui- 
sition aid in the event the CWAT becomes inoperative. LMSD tracking sta- 
tions will receive the signals on all passes except the recovery pass to — 
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® ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied 
cyclically from 10° to 70° to 10° in 20° steps at the rate of one step per 


A5.6.2 If no capsule signals are acquired before ETPD + 5 minutes, the 
_ quad- helix antenna will be positioned at 180° azimuth and 10° elevation, 

and the telemetry receivers will be monitored until ETPD + 30 minutes. 

If HTS acquires the capsule eeett it will provide South Point with acqui- 

sition information. 


A5.6.3 Once acquisition is achieved with the quad-helix antenna, the 
60-ft antenna will attempt to track the capsule, using the narrower beam- 
width to obtain more accurate bearings at and after parachute deployment.. 
All signals acquired will be recorded on magnetic tape with a timing signal 
and will be reported immediately to the HCC through the HTS. The capsule 
parachute deployment telemetry sequence and the antenna azimuth will be 
reported as they are received. If the parachute telemetry sequence is not 
@ received before signal fade, the system time of fade and the antenna azimuth 
oe and elevation will be reported. Subsequent to acquisition, ‘South Point will 
_ report antenna bearings to HTS at the direction of the HTS. 


AS.7 Barking Sands Facili Recove rations 


A5.7.1 The PMR facility at Barking Sands, Kauai, will be augmented by 
the addition of an LMSD tri-helix antenna. Barking Sands will maintain 
communication with HTS via toll telephone for exchange of tracking and 
acquisition data. At ETPD - 15 minutes, rae Sands will position the 
tri-helix antenna at the acquisition azimuth and 10° elevation. From 
ETPD - 5 minutes until ETPD + 5 minutes, the pera Sands tri-helix 
antenna will scan the azimuth range from 270° to 90° at the scan rate of 5° 

| per second. Barking Sands will search for the capsule telemetry signal. 
All acquired capsule telemetry signals will be recorded on magnetic tape 
with a timing signal. Barking Sande is directed not to activate any a. 
radars ee the operation. 
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A5.7.2 Subsequent to acquisition, Barking Sands will report the antenna 
bearing to HTS at the direction of the HTS; HTS will plot the Barking Sands 
bearings, with the South Point bearings and theit own bearings, to determine — 
the approximate capsule trajectory and eerey. these data to the STC and HCC 
over the voice control line. : 


A5.8 Christmas Island Facility Recovery Operations 


A5.8.1 For this operation a quad-helix antenna, three Nems-Clarke 1302A 
receivers, a 7-track magnetic tape recorder, a timing system, and a com- 
munication system will be temporarily installed on Christmas Island to 
provide telemetry reception and capsule detection capabilities near the 


equator. 


A5.8.1.1 I£ the satellite path is east of Christmas Island, the quad-helix 
antenna will scan +90° about a 90° azimuth at the rate of 5° per second 

- from ETPD + 3 minutes until ETPD + 8 minutes. The antenna elevation 
will be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of 


one step per scan. 


A5.8.1.2 If the satellite path is west of Christmas Island, the quad-helix 
antenna will scan £90° about a 270° azimuth from ETPD + 3 minutes until 
ETPD + 8 minutes. The antenna elevation will be varied cyclically from 
10° to 70° to 10° in 20° steps at the rate of one step per scan. _ | 


A5.8.1.3 If the satellite path is a near overhead pass at Christmas Island 
(+2° w longitude), the quad-helix antenna will scan 360° in azimuth at the 

rate of 5° per second from ETPD « 3 minutes until ETPD + 8 minutes. The 
antenna elevation will be varied cyclically from 10° to 70° to 10° in 20° steps : 


at the rate of one step per 360° azimuth. 


A5.8.2 The Christmas Island facility will maintain continuous UHF or HF 

communications with all of the telemetry aircraft in the area for exhange of 

acquisition and tracking information and will relay this information to the 
HCC as soon as ppomert over the SSB radio. 
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A5.8.3 If no erie signals are éeeauived before ETPD + 8 alates: the 
quad~helix antenna will be positioned at 180° azimuth and 10° elevation and 
the telemetry receivers will be monitored until ETPD + 30 minutes. If no 
signals are acquired before ETPD + 30 paaeee a imeaottye report will be 
submitted to the HCC over SSB radio. | | 


A5.8.4 ‘Once acquisition is achieved, the quad-~helix will manually track 
the capsule, and the telemetry and beacon signals will be recorded on mag-~ 
netic tape. Immediately after the parachute deployment telemetry sequence 
is recorded, Christmas Island will so report to the HCC over the SSB radio. 
The antenna azimuth will be reported to the telemetry aircraft over UHE or | 
HF radio immediately after acquisition and at parachute deployment. . 


AS5S.9 Victory Ship Recovery Operations 


A5.9.1 Each of the two Victory ships in the Recovery Force will be equipped 
with a manually operated quad-helix antenna and one additional telemetry re- 
ceiver to augment their telemetry receiving capabilities. The Victory ship 
deployment is shown in Figures A7-3 and A7-4. 


A5.9.1.1 The Haiti Victory will be positioned 10 nm west of the nominal 
impact point and will receive and record capsule telemetry if the capsule 
impacts in the predicted recovery area. The quad-helix antenna, until acqui- 
sition, will scan 490° about 360° azimuth at the rate of 5° per second be-~ 
ginning at ETPD - 5 minutes. From ETPD - 5 minutes until ETPD - 60 sec- 
_onds, the antenna elevation will be maintained at 10°. After ETPD - 60 sec- 
onds, the antenna elevation will be increased 20° per scan from 10° to 70°. 
At ETPD + 15 seconds, the scan mode will rotate 180° to scan the southern 
sector. The antenna elevation will be decreased from 70° to 10° at the-rate 
of 20° for each 15-second scan during this search of the southern sector. 

If the capsule signals are not acquired by ETPD + 2 minutes, the antenna 
elevation will be raised from 10° to 30°, and a 360° azimuth scan will be | 
initiated at the slewing rate of 10° per second and continued for two minutes. 
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If the capsule signals are not acquired by ETPD + 4 minutes, the antenna will 
be positioned at 180° azimuth and 10° elevation and the telemetry receivers 
monitored until ETPD + 30 minutes. When the capsule signals are acquired, 
the antenna will begin manual tracking as a function of maximum signal 
strength and all telemetry and beacon signals will be recorded on magnetic 
tape. The D/F equipment will be operated normally and used to obtain re- 
fined capsule directional data after acquisition. When the capsule bearing 
becomes steady, the Haiti Victory will report position and capsule bearing to 
the northern Command RC -121 over UHF and to the HCC through PMR imme- 
diately and proceed in the direction of the acquired signals. If the capsule 
signals are not acquired, the Haiti Victory will so report over SSB radio 
through PMR to the. HCC at ETPD + 30 minutes. : 


A5.9.1.2 The Dalton Victory will be positioned at 14° N latitude for the nom- 
inal case directly under the satellite path on the recovery pass to enable re- 
ception of the capsule telemeter signal and the capsule beacon signal between 
HTS and Christmas Island, The quad-helix antenna, until acquisition, will 
scan +90° about 360° azimuth at 10° elevation at the rate of 5° per second — 
fromm ETPD - 0 until ETPD + 3 minutes. From ETPD + 3 minutes until 
ETPD + 5 minutes, the quad-helix antenna will give full area coverage by 
‘scanning +90° about 360° azimuth with antenna elevation increasing and de- 
creasing from 10° to 170° to 10° in increments of 20° per scan. The scan 
rate will be once = 15 seconds, After ETPD + 5 minutes the antenna will 
be positioned at 10° elevation and 180° azimuth. In the event the Dalton. 
RELIED § acquires the capsule. signals, the telemetry will be recorded on mag- 
: netic tape, and antenna acquisition and bearing will be immediately reported 
through PMR to the HCC. When the parachute deployment telemetry sequence 
is received, or when the antenna azimuth becomes constant, whichever is 
first, the Dalton Victory will so report verbally over SSB radio through PMR 
to the HCC and provide ship position and antenna azimuth and elevation. If 

no capsule signals are acquired by the Dalton Victory, a negative verbal re- 
port will be submitted over SSB radio through PMR to the HCC at ETPD + 30 > 
minutes, 
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A5.10 Airborne Recovery Force Dep loyment 


A5.10.1 The Airborne Recovery Force deployment for a nominal orbit 
period and periods differing from nominal by one and a half minutes ‘is pre- 
sented in Figure A7-3. The force will be deployed with sufficient search 
and recovery aircraft in the 60 nm x 200 nm nominal impact area to ensure 
aerial recovery capabilities. The capsule detection range will be extended 
400 nm south of the impact area by redeploying those C-119 and RC-121 
aircraft not required in the impact area. Air retrieval will be attempted in 
this area, but emphasis will be on detection and surface recovery. 


A5.10.2 The RC-121 search radar aircraft will be deployed to provide dual 
radar coverage of the primary recovery area and the extended recovery 


area (see Fig. A7-5). Each of the RC-121 aircraft will be equipped with 


SSB radio for direct communication with the HCC without compromising HF 
communications with the C-119 aircraft on the "command net" and "telling | 
net." Due to the extended deployment of the recovery aircraft, there will be | 
two command RC-121 aircraft and two pairs of HF telling net and command 


_ net frequencies; one for the northern sector and one for the southern sector. 


The frequencies for the command and telling nets will be assigned by the 


HCC. A B-47 will depart for Hickam AFB from AFFTC following confirma- 


tion of successful orbit injection. This aircraft will fly a radar peaking 


- mission for the on-station RC-121 aircraft prior to the recovery pass. 


A5.10.3 Six C-1 19J recovery aircraft will be deployed in the primary re- 
covery area and spaced at 40-nm intervals along the satellite path. The re-~ 
maining two or three C-119 aircraft will be deployed in the extended recovery 
range at 100-nm intervals. The pecevery aircraft deployment is shown in 
Figure A7-6. 


A5. 10.3.1 The C-119 aircraft operating procedures will remain much the 


game as in previous operations. The mission of the C-119 aircraft in the 


primary recovery area will remain acquisition and aerial recovery of the 


capsule. The mission of the C-119 aircraft in the extended recovery area 
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will be primarily capsule acquisition with aerial recovery secondary since 
insufficient aircraft are available to Provide adequate retrieval ic ara 


AS5.10.3.2 All C- 119 aircraft will search for and use the D/F satbiaiig on 
the capsule beacon signal. KTS will report the frequency ‘deviation of the 
capsule beacon to the HCC through the STC. The HCC will relay the fre- 
quency deviation to the recovery aircraft through the Command RC-121's. 
This will permit the FLR-2 operators to search 43 me about the reported 
frequency. If the capsule beacon signals are not acquired by ETPD + 60 
seconds, the frequency scan will be increased to #12 mec. If the RC-121 
aircraft obtain solid radar returns from the capsule parachute and the chaff 
but the C-119 aircraft are unable to acquire the capsule beacon signal. the 
FLR-2 operators will search for and use the D/F equipment on the capsule 
telemetry signal. 3 


A5.10.4 A WV-2 will perform an FIC survey of the predicted impact area 
and will assume a final position 120 nm south and 100 nm west of the pre- 
dicted impact point by ETPD - 30 minutes. This WV-2 will communicate 
with the Recovery Force on the command and telling nets, will search for 
the capsule signals, and will attempt to derive a D/F bearing from any of 
the signals acquired. All telemetry signals received will be recorded. Sig- 
nal acquisitions, frequency deviations, and bearings will be reported as 
directed by the HCC "On-the-Scene Test Controller" aboard the WV-2. 


A5.10.5 The telemetry aircraft, if available, will be deployed along the sat- 
elhte flight path in relation to ship and island telemetry installations to en- 
sure continuous telemetry reception from the primary impact area to south 
of the equator. The nominal deployment is shown in Figure A7-3. Telem- 
etry reception range of these aircraft is expected to be 120 nm to 150 um. 
Placement of these aircraft for a nominal orbit will be as follows; 
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Aircraft | Position 4 ; oS 
No. Priority | - Nominal Position 7 
a 3 210 nm North of Dalton Victory _ 
2 1 330 nm South of Dalton Victory 
3 2 570 nm South of Dalton Victor 
4 4 900 nm South of Dalton Victory 
5 5 1140 nm South of Dalton Victory 


Aircraft No. 1 and No. 2 will be staged from Hickam Air Force Base to en- 
sure a backup capability in the northern area. The remaining aircraft will 

be staged from Christmas Island. All aircraft will be on station by ETPD - 1 
hour, For orbits other than nominal, the telemetry aircraft will be positioned 
to provide continuous telemetry coverage south of the predicted impact point 
as shown in Figure A7-3. | 


 A5.10,5.1 The telemetry aircraft positioned north of the Dalton Victory will 
- be under the direction of the southern area Command RC-121 and will es-~ 
tablish communications with this aircraft on the assigned HF telling and con- 
trol nets. The aircraft staged south of the Dalton Victory will be under — 

_ direction of the HCC and will establish communications with the HCC through 
the telemetry station at Christmas Island over the assigned UHF or HF fre- 
quency. If actual positions do not permit using UHF because of distance, 
communications will be established between Christmas Island and the telem- 
etry aircraft over the assigned HF frequency. Backup reception may be ac- 
complished by operating one of the SSB receivers at Christmas Island in the 
AM mode. All transmissions from the telemetry aircraft to Christmas Island 
. will be relayed as soon as possible to the HCC over the SSB link. 


A5.11 Airborne Recovery Force Operations 


A5.11.1 The RC-121 aircraft will search for the chaff as the first radar re-_ 
turn, After receiving the first radar return, the airborne Test Controller ‘ 
will notify the nearest C-119J and then vector the C-119J to an intercept flight 
path, The C-119J pilot will follow the RC-121 vectoring instructions and use 
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the D/F for uecaing: AN returns from the Recovery Force radars and direc - 
tion finders will be verified as soon as possible to eliminate possible | 
"bogeys." Direction finding acquisitions by the C-119J and the FIC WV-2 
aircraft will be plotted to verify that only one intersect point exists and also | 
will be checked against radar returns of the RC-121 aircraft and bearings 
from the surface stations. If bogey signals still appear to exist after verifi- 


cation, the Airborne Test Controller will conduct a systematic visual search 


for the source of each signal. 


A5.11.2 When the recovery aircraft makes visual contact with the capsule 
parachute, an air recovery will be accomplished. Repeat passes will be. 


made, if necessary, until recovery is successful or until the capsule impacts. 


in the water. The C-119J aircraft completing recovery will return to Hawaii 
as directed by the HCC and will be escorted by either a C-119J, an RC-121, 
or an SC-54 (Air Rescue) aircraft, The remainder of Recovery Forces will 
return to Hawaii as directed ny, the HCC. 


A5.11.3 If air recovery is eevee the recovery aircraft will circle | 
the area of water impact and assist in direction of the surface ships to effect 
. water recovery. The capsule beacon and flashing flight operation will con- 
tinue for 20 hours and the capsule wil) float for 40 hours. Five RADARC 
drop marker buoys will be distributed among the recovery aircraft and will 
at the direction of the HCC be dropped to aid in surface recovery, Each 


RADARC is equipped with an acquisition transmitter and flashing — having 7 


the following specifications: 


Acquisition Tranemitter 


Frequency | | | 235 mc 
Pulse Width | 30 microseconds +3 microseconds ; 
Repetition Frequency _  §00 cps + 75 cps -O cps — 
Power Output — 65 watts peak, 1.25 watts average power 
Operating Life . 48 hours continuous 
Zeon Flashing Light ~ | =. 
Flash Frequency | 1 pps *£20 percent 
Operating Life _. 48 hours continuous 
A.-5~-24 
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A5.11. 4 If recovery operational conditions permit, the north Command 
RC-121, or alternate, will transmit brief best available information reports 
_to the HCC over SSB radio at ETPD + 10 and 20 minutes (#2 minutes); 
similarly, the southern Command RC-121 will submit brief best available 
information reports to the HCC at ETPD + 15 and 25. minutes (+2 minutes). 

If the re-entry capsule is not sighted before ETPD + 30 minutes, the northern 
| Command RC-121 will report a brief recap of most reliable received signal 
data to the HCC for relay to the STC at that time. Similarly, southern 
Command RC-121 recap will be submitted at ETPD + 35 minutes. The data 
to be reported are aircraft station position, magnetic signal bearing, and 
local time for each reliable signal acquisition. | Range and azimuth with local 
time and aircraft station position will be reported for each valid radar re- 
turn, The report shall also contain the Controller's conclusions regarding 
the quality of reported signals and bearings, results of triangulation attempts, 
and most probable impact location. These data will be relayed to the STC, 
immediately upon receipt by the HCC, to enable the PAC to determine the 


most productive search areas, 


A5,11,5 If the capsule has not been located by ETPD + 30 minutes inthe _ 
northern area or ETPD + 35 minutes in the southern area, the airborne Re- 
covery Forces will initiate a corridor search south along the probable impact 
trajectory. At the discretion of the HCC » or as directed by the STC, a com- 
plete recap may be requested. The forces will continue the southerly search, 
within fuel limitation, unless the HCC directs a search of the most probable — 
impact areas as determined from tracking triangulation and other available 
data. | ) 


A5.11.6 The southern telemetry aircraft will maintain UHF and HF commu- 
nications with Christmas Island, if possible, during the recovery operation 
for exchange of acquisition and tracking data. 


— A5.11.6.1 The telemetry aircraft will search for capsule telemetry signals 
and the beacon signal, All capsule signals acquired will be recorded on 
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magnetic tape with a timing signal, Capsule signal acquisitions will be re- 
ported immediately to the southern Command RC-121 over the HF telling net 
and to Christmas Island over UHF or HF. 


When the annie deployment telemetry sequence is received, it will be 
reported over the HF telling net. The telemetry aircraft will attempt to de- 
termine the capsule bearing at fade or at parachute deployment. If this can 
be accomplished, the bearing and aircraft position will be reported to the 
Command RC- 12] or Christmas Island. 


AS. 11.6.2 If one of the tenses aircraft sadly acaulees the capsule in 
the air or in the water, the position will be reported immediately tothe _ 
Command RC~-121 or Christmas Island, The telemetry aircraft will circle 
| the capsule while maintaining 100 percent visual lock-on until arrival of a 
surface vessel or until fuel supply requires return to Christmas Island, While 
hovering over the floating capsule the telemetry aircraft will attempt to pro- 
vide a transmission compatible with the receiving equipment on Christmas 
Island so that the capsule bearing from Christmas Island may be more accur- 
ately determined, If Christmas Island reports the parachute deployment se- 
quence and antenna bearing, all of the telemetry aircraft will initiate search 
operations as directed by the HCC, | 


A5,12 Hawaiian Control Center Recovery Operations and Communications 


A5.12.1 The HCC-STC communications will be augmented by the addition 
of two voice lines (toll telephone) that will be effective from ETPD - 1 hour 
until ETPD + 4 hours. | 


A5,. 12, 2 The HCC will direct and control acquisition, recovery, and search 
operations of the Christmas Island facilities, the telemetry receiving aircraft, 
and the Recovery Forces. The primary communication link between the HCC 
and the surface elements will be the SSB frequency. The two Victory ships 
will communicate with the HCC through PMR and the PMR repres entative at 


the HCC, 


A-5-26 


LOCKHEED AIRCRAFT CORPORATION —SEGRET- | MISSILES oad SPACE DIVISION 


5 Sar" 








S EG R E LMSD-~-445720 

| | 7 1056/237 
Revised Page 

1 August 1960 


A5.12,3 The HCC will immediately relay all data reported to the STC. _ 
_ Additionally, the HCC will maintain a real-time analysis for integration of 
all incoming data to determine the most probable impact point and subsequent 
search areas. Bearings from Barking Sands, South Point, and HTS will be 
plotted to determine the approximate capsule eraecves’. and will be relayed | 
immediately to the HCC, 


A6 POST-RECOVERY OPERATIONS | 7 | ‘ 


A6.1 Dalton Victory Data 


Aé. 1,1 Ifthe Dalton Victory acquires telemetry data from the capsule,. an 
aircraft may pick up the data. This will be done at the discretion of the STC... 


- A6.2 Haiti Mistery Data 


| Ab. 2.1 The Haiti Victory will pecceed toward Pearl Harbor at the best speed 
of advance immediately after termination of the search operation. If capsule 
telemetry data have been acquired, the two HRS-3 helicopters will fly it to _ 
the HCC as soon as the ship reaches HRS-3 range of Hickam Air Force Base. 


| Ab. 3 Christmas Island and Telemetry Aircraft Data 


A6. 3.1 The telemetry aircraft will land at Christmas Island after termination 
of the search operation to refuel before returning to Hickam AFB. One of the | 
telemetry aircraft will pick up any capsule telemetry data acquired by the 

Christmas Island ee and my it to Hickam AFB on the day of the recovery 


operations. 


A6.4 South Point and Barking Sands Data 
| A6.4,1 Data.from South Point and Barking Sands Tracking Stations, including 


magnetic tapes, set-up sheets, maps and/or logs of the tracking operation | 
will be hand-carried by PMR personnel, flown to Hickam AFB, and delivered 


A-5-27 


LOCKHEED AIRCRAFT CORPORATION SEGRE MISSILES end SPACE DIVISION 





-SECRET  aesp-aasr20 
) | | | 1056/237 
Revised Page 


1 August 1960 | ® 
to the HCC (LMSD/61-81). The data will be submitted to the representative 
from LMSD/61-44 at the HCC for subsequent delivery to Sunnyvale, 


A6 5 Transport of Data to Sunnyvale 
A6.5.1 All capsule telemetry data acquired by the receiving facilities in the 


recovery region will be hand-carried to Flight Data Reports, 61-44, on the 
first available commercial airline flight. | 


Aé. 6 Tracking Station Post-Recover 





(A6.6.1 The tracking stations will continue observations of the Discoverer 

| Satellite S-band beacon and telemetry transmission until the battery power is 

_ exhausted. The orbital programmer is programmed as shown in Figure A2-7. 
Command transmission and tracking after the recovery pass will be at the 
direction of the STC. | 


A7 PERSONNEL , SUBSYSTEM EVALUATION | a © 


Cbsaseaion of esweninel gubevutes spades will be required at STC, VTS, 
KTS and HTS. The data collected will concern: | 

ae Operational procedures for which no manuals or other documen- 

tation exist | 


b. <Any disparities in operational procedures among the various 
stations, or among the various procedures manuals or documents 


c. Certain critical operations pertaining to tracking, commanding | 
_ and data acquisition wherein a failure in the personnel subsystem 
could result in serious degradation in Discoverer system 
perenne! | 


The specific procedures and operations to be observed will be determined by | _ 
LMSD Personnel Subsystem with the concurrence of Operations Integration. | 
Additional required data will be obtained from the various voice tapes. 
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A8 TABLES AND ILLUSTRATIONS 


The following tables and illustrations are applicable to the flight of Discoverer 
Satellite 1056/Discoverer Booster 237/AET Payload only. Each table or 
figure ‘is given the basic number of the section of the general STD to which it 
applies, the letter A to denote appendix material, and a number to sequence 
items in the same category. | 
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Table A2-1 
NOMINAL FLIGHT PLANNING DATA 








Periges 
Sooertricity 
regression rate as passes) 23.52° 
Reset latitutes 20° (Hrs) 
| | | ps Se or ko*N (VFS southbound ) 


: , . 
Socontry s/t aircraft location (W¥-2 Bo. 137890) B shy, 166°49'W 


Ca119's (9), RC-121's (k), and telemetry receiving (5) 
and Heiti 
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Table A2-2 
NOMINAL ACQUISITION TIMES 





*Acquisition only - no v/M readout 


A-5-32 


LOCKHEED AIRCRAFT CORPORATION SECRET 


MISSILES ond SPACE DIVISION 


wey 


- aa -~— 








| Revised Page 
1 August 9b 


Table A4-1 


INSTRUMENTATION AND CAPSULE EQUIPMENT REQUIRED 
TO BE OPERATIVE AT LAUNCH > 


1. Agena Telemetry 
a. Continuous Channels: — | 
7 ~ Payload quantity. Subcarrier must be present 
9 - Payload quantity. Subcarrier must be present 
10 - Payload quantity. Subcarrier must be present 
| 18 - Payload quantity. | Subcarrier must be present 
b. Commutated Channels 


_ 12 - Subcarrier must be present and commutator running; 
| point 38 must be present 


13 - Subcarrier must be present and commutator running 


15 - Subcarrier must be present and commutator running: points 9, 
_ 15, and 17 must be present. Channel 17, commutator points 
7 and 21 are an acceptable substitution for Channel 15, commnu- 
tator points 15 and/or 17. 


16 - Subcarrier must be present and commutator running; points 2, 
4, 6, 8, 10, 22, 25, and 26 must be present. Channel 3 is an 
acceptable substitution for Channel 16, points 24 and/or 26. 
fae a ag vr a oli substitution for Channel 16 points 
2, and/or 


17 ~ Subcarrier must be present and commutator renning 


2. Capsule Telemetry and Equipment 
a. Continuous Telemetry Channels 


7 - Subcarrier must be present 
8 - Subcarrier must be present 
11 - Subcarrier must be present 
b. Acquisition Beacon 
The frequency must be within 1.5 mec of the nominal frequency 
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Table A5-1 


ss/ D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205- 1056 — 


0.1 
0.1 
167 


167 


| 179 
161 


182 
181 
181 
182 
181.5 
181.5 
161.5 
192 
192 
192 
192 
192 


192 
20% 


LOCKHEED AIRCRAFT CORPORATION 


181 
181 
161 
181 
181 
161 
181.5 


(82.5 
181.5 


192 
192 
192 
192 


192 


192 





Timer reset 
Start Ss/D timer 
Timer reset 


| Timer safety circuit 
‘Uncage gyros 


Programmed destruct lockout 

Start ‘orbital programmer (paralleled) 
Command 28°/min yaw rate (5.0° yes left) 
Isolate KO4 from Beacon 5 

Vebicle pneumatic control 

Open pneumatics valve and spare 

Fire explosive bolts 

Fire explosive bolts 

Fire retro-rockets (paralleled) 

Arm pitch and yaw control | 


Arm integrator correction 


Remove 28°/min yaw rate 

Command -45°/min pitch rate (pitchover 20. 6°). 
Arm roll 5/8 coumand 

Fire H/S cover squib 


Break 26v to Mo valve, shut down seperetion 
monitor 


Fire H/8 cover squib 


+28v to 88/D for brake control (not effective 
until 221 sec) 


Command ~2°/min pitch rate from integ. 
potentiometer (stop - 45° _ pitch ey 
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Table A5-1 (Continued) 


- Signal Control Function 





Comect pitch 3/8 command — 
frm Beacon 5 timer brake eontrol 
Aru integ. uncaging circuit | 
Actuate delay via orbital programmer 
Roll H/8 signal shunt 
Programmed 8S/D timer delay 

_ Initiate ground Commands 5 or 6 








hi 221 Stop SS/D timer delay (nominally 20 sec) 
257 237 Fire ullage rockets — 
257 237  Preactivate hydraulics 

257 237 Deactivate Beacon 5 timer brake contro} 
257 2337 K2l hold-in (Commands 5 and 6 interlock) 
269 2h9 Arm gas generator squib. Energize K28 

7 (pitch and yaw pneumatic Off) 

269 akg Connect accelerometer to integrator 
269 a) Fire helium valve and gas gen. squib (per.) 
269 ae Engine ignition 
270 . 250 Pitch and yaw pneumatic off sduetiag! 
270 250 Open gas gen. fire and He squib fire circuits 
270 250 Open gas generator squib arm circuit 
270 250 


Close circuit to 1/M off switch | 


#This sequence is based upon a nominal trajectory: Orbital programmer set. 
for 2-sec timer brake delay and no timer brake modification from Beacon 
Channel 5 or 6. 
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Table AS-1 (Continued) 





‘Tine 1 
Signal Control Function 
ies orcs 7 | 7 
_ieunch ___ 
| 25.5 | 5  Btendy state thrust _ 
sie 359-5 Arm pneumatic (pitch and yaw) 
| 379.5 — 359.5 Engine cut-off safety svitch — 
383 7 363 Disconnect acceleromster from integrator 
363 | 363 | Engine sit dow by integrator 
363 (363 | Activate pneumatic controls (de-energize X28) 
394 37% s5/L +28v dc unregulated 
394 37h | Hydraulic controls shut —¥ shut off ullage 
| rockets and de-energize K34 (paralleled) 
394 37h Command ho* /min yaw rate | 
394 374 Command 0°/min pitch rate 
394 374 | ‘Fire oxidizer » heliua, fuel vent valves 
| | (paralleled) | 
394 «374 | De~energise K21 
lige 472s] « Calibrate 1/K 
502 482 _ Stop calibrate 
| | 502 . 482 | Open engine shat dom efroutt and sviteh 
q | | : antenna 
502 h82 Enable Commands 5 and 6. Alternate recovery | 
ix pass capability | 
| 664, 6h, | Command +3.55°/min pitch rate 
664, 6h Connect roll H/S to yaw gyro, yaw coumand 
| complete 
664 Gly Roll accel. output grounded 
— «664 64, Shut down +26v reg. ascent only power 
(paralleled) 
664 6b Auxiliary heater on 
664 6hA Flight control gain change 


*##fThe dial reading of the integrator when caged is 1775 feenpesantiae a 
velocity-to-be-gained of 14,200 + 30 ft/sec. 
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Table A5-1 (Continued) 


Signal Control Function | 


Integrator shut down (latch down Kt, KS, %5) 
Phase balance 9 A 
Phase balance $ B 
Accelerouster power aup return 
Telemetry Off 
ss/D timer off 
Arm 68/D timer for recovery phase 
Stop integrator caging 
| 88/D timer on, 8/8 off 


Command re a pitch rate (stop 43.5°/min | 
pitch rate | 


Arm capsule ejection (squib) 


Command 3.55°/min ae rate (stop ee 
pitch rate) 


—88/L Transfer Circuit 1 

8/L Trensfer Circuit 2 

Disconnect capsule from electrical P.S. 
Simt down 88/D timer 

Command eject (paralleled) 





“Time of initiation of recovery phase 
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Table A6-1 
NOMINAL ORBIT SCHEDULE 
(Based on a 93.5 Minute Period) 


Event 


~ Launch 
Seperation . 
Start orbital timer 
Nominal fire time 
Nominal burnout and 
orbit injection 
First crossing of 


equator 7 
Beacon and 1/M off 


Beacon and T/M on - ee 
reset enable , 4q 


Ac KTS 

65°N latitude (ref. ) 

Reset signal/command 

57.6°N latitude (ref.) 
KTS 


Beacon and T/M off - 
reset disable 
Ené. of Orbit 1 
- Beacon and T/M on - 
reset enable 





74 
Acquire KTS | — 182.8 65.7 
Reset signal/comani | 154.4 60 
57.6°N latitude (ref) . 
| 185.0 57.6 
Pass 2 Acquire HTS 191.2 32.3 
(N~8S) ‘|  21.6°N latitude (ref. ) | | 
BTS ; . 194.0 21.6 
Beacon and T/M off - | 
reset disable 196.8 10 
End of Orbit 2 2h6 .9 O 
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Table Ab-1 (Continued) 


Location 
W latitude 
a (deg) 


| ena of of Orbit 3 
End of Orbit : 
End 
End 










of Orbit 5 
of Orbit 6 
End of Orbit 7 






















Acquire VTS 

Beacon and T/M on - 
reset enable 

| Reset signal/ command 

34 .8°N lati tude(ref VTS 

Beacon and T/M off ~ 
reset disable 

End of Orbit 8 

Acquire HTS 

Acquire VIS 

Beacon and T/M on - 
reset enable 

21.6°N letitude( ref) BTSs 

Reset signal/ command 

Acquire KTS | 

57.6°N latitude(ref KTS 

Beacon and T/M off - 
reset disable 

End of Orbit 9 






eR lok ¥8R B loo00e 
“IW . 






















o) 
On 


of YSBPR 
OVI 


Acquire HTS 2.7 
} Beacon and T/M on - 

: reset enable 6 
Pass 10 Reset signal/ command 20 
(S-N) 21.6°N latitude(ref) BTS | 21.6 

Acquire KTS 35 
57.6°N latitude(ref)kTS 57.6 
Beacon and T/M off - 
reset disable 62 
End of Orbit 10 n°) 
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Table A6-1 (Continued) | 
Time Location 
T W Latitude 





Pen Ind. of Orbit 121 | 1088.3 
< r es 13| End of orbit 12 1261.8 
| : End of orbit 13 1275.2 


Beacon and T/M on - 
reset enable — 
Reset signal/ command 
34.8 latitude(ref Vrs 
Beacon and T/M off ~ 
reset disable | 
End of Orbit 14 



















Beacon and 7/M on - 
reset enable 






Acquire KTS — 
Reset signal/ccamand 
57.6°R latitude(ref)KTs| 
Acquire VIS. 
34 .8°R latitude( ref )VTS 
Beacon and T/M off - 
reset Gisable 
End of Orbit 15 













Beacon and T/M on ~ 
 pweset enable. 
Acquire 
Reset signal/ commend 
57 .6°N latitude(ref)KTS 







Acquire VIS _ 

34 .6°N latitude(ref)VTS 

Beacon and T/M off - 
reset disable : 

End of Orbit 16 






Beacon and T/M on, 


reset enable | Th 
Pass 17 Acquire KTS 67.6 
(H-S) Reset signal/ comand 60 
| | 57.6°N latitude(ref)KTS a6 
| oe 


Acquire HTS 
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Table A6-1 (Continued) 


Location 










21.6 N latitude(ref) BTS 
Beacon and T/M off < 
reset disable 
End of Orbit 17_ 








Beacon and 7/M on - 
reset enable | 
Reset signal/conmand 
57 .6°n porate 
21.6°% latitude( ref) HIS 

- Beacon and 3T/M off - 
reset disable 

End of Orbit 18 
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| | ‘Table A6é«2 | | € 
FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 
(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS) © 


Gross Latitude (Reference Latitude) - 


. 
: a e e ® : 
: 1 
‘ es : ‘ 








eee so62 | “5thg | 579 
a7s| | seas] form] | sag | 
5008 | 5340 | 5834 | 5880 
5281 | 5394 5094 5940 
539! shhg les 6001 @ 
5388 } 5503 6ouk 6061 
Shh. 5558 6074 | 6121 
8 steps _ | 
5760 |. Increase | 5494 12 6134 | 6182 
3 14 steps | | : 
5620 | Increase | 5547 | 5667 : 6194 62he |} 
20 steps | 
5880 | Increase | 5600 5722 6254. | 6302 | 
| 5940 ] Increase | 5654 | 5776 1633 | | 6363 
6000 | Increase | 5707 5830]  |6373 | | 6he3 | 
6060 | Increase | 5760 5685 | 6343 — 6483 
: ho ateps | | ae : | 
6120 | Increase | 5813 | 3939 | 6493 6544 
| 48 steps | | 
618 | Increase {| 5866 | — 5994 | 6553 | | 6605 | 
53 steps | @ | 
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Cross Latitude (Reference Latitule) 












Taasaase 
| 59 steps 
6300 Increase 
65 steps — 
6360 | Increase 
eo 70 steps 
6420 Increase - 
76 steps 
| 6480 | As directed 
6540 | As directed 
| 6600 | As directed 





6660 | As directed| 6% 
6720 | As directed 
6780 | As directed 
6840 | As directed 
6900 | As directed 
6960 | As directed 
7020 | As directed 
7080 | As directed 
Tho | As directed 
7200 | As directed 
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Figure AS-1 Lavech Phese Nominal Trajectory 
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Figure A7-2- Recovery Pass Telemetry Coverage 
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Figure A7-6 C-119 and C-130 Aircraft Deployment 
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FOREWORD 


The basic System Test Directive, LMSD-445720, purposely omits detailed 
variable flight-to-flight data but contains information of a permanent nature 
applicable to all flights of the initial Discoverer series. Detailed data and 
directives are presented in this Appendix A tab for the Agena 1057/Thor 231 
combination and are applicable to this configuration only. 


Engineering and procedural changes pertinent to the Agena 1057/Thor 231 
combination are summarized as follows: 
a. The APL Doppler acquisition transmitter and tracking lights 
will be incorporated for this flight. 


be. The Space Technology Laboratories tracking station at South 
Point, Hawaii, will be employed during the recovery operation. 


c. C1193 aircraft assignments concerning the monitoring of cap- 
sule beacon and T/M frequencies have been modified. 


d. The tape program of the orbital programmer has been ee | 


e. The flight path azimuth will be altered by a programmed -5° 
yaw maneuver of the Agena vehicle immediately verre sep- 
aration. 
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‘APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al GENERAL 


This section contains descriptive material which supplements the text of the 
general STD for this flight only. Material presented herein may also correct 

or supersede material in the general STD for this flight only if necessary. 
General STD changes of a permanent nature will be effected by replacement 
pages in the main text at the earliest possible date. Reference will not be 
made to this Appendix for subsequent flight ope rations. The following mate- 
rial is divided into general sections, with parenthetical refe rences to rela- 
tive paragraphs in the main text provided where beneficial. 


A2 LAUNCH OPERATIONS | 


A2.1 Flight Path Azimuth 


The flight path azimuth will be altered by a programmed ~5° yaw maneuver 
of the Agena vehicle immediately following separation. The yaw maneuver 
will align the Agena vehicle with the Discoverer coast velocity vector and in- | 
crease the resultant velocity at Agena burnout. This will provide assurance 
that the velocity required for orbit of the payload will be attained. Due to 
range safety considerations at Vandenbe rg Air Force Base, the launch azi- 
muth of 172° East of North remains unchanged. 


A3 ORBIT OPERATIONS 


A3.1 APL Doppler Evaluation 


A3.1.1 .An additional transmitter will be employed on Agena vehicle 1057 
for evaluation purposes. This transmitter will operate continuously on 
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162 me and 216 me and may be used as an acquisition aid in the event the 
CWAT becomes inoperative. LMSD tracking stations will receive the signals 
on 162 mc and 216 mc on all passes, except the recovery pass, to verify | 
that the transmitter is operative; no attempt will be made to record intelli- 
gible data. APL Doppler tracking stations will receive the beacon signals 
and record Doppler data on teletype are for post-ient evaluation. 


A.3.1.2 An optical beacon will also be installed on Agena vehicle 1057. The 
beacon will be turned on by the orbital programmer while the satellite is. 

“4 within reception range of Smithsonian stations —— with Baker-Nunn — 
cameras. | 


A3.2 Orbital Programmer : 


The tape program of the orbital programmer has been changed, simplifying 
readout and reset operations (see Fig. A2-7). Reset enable" and "disable'’ 
functions now occur simultaneously with radar pulse beacon and telemetry 
plates "turn-on"! and "turn-off", and the dual reset capability is eem 
This allows additional command capability for i as functions. 


A4 RECOVERY OPERATIONS 


A4.1 Capsule Telemetry 


exseuis telemetry Channels 7 and 8 will measure one set of events during 
the re-entry sequence and another set of events during the recovery sequence. 
The oscillator inputs will be switched when the thrust cone is separated. 
Channel 1) will measure axial acceleration during both the re-entry se- 
quence and the recovery sequence. The subcarrier for Channel 7 will be | 
turned off after thrust cone separation and will be turned on again at 5-g 
switch closure. Channels 8 and 11 will transmit data continuously throughout 
the descent trajectory. Figure A8-1 shows the nominal voltage levels which 
indicate that normal re-entry and recovery sequences nave occurred. | 
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Ad. 7 Tracking Station Operations 


A4. 2. 1 The TLM-18 type antenna at the Geuze ciiaihiie Laboratories 

| tracking station on South Point, Hawaii, will be employed in this fligtit to 
provide a triangulation with HTS on the recovery pass for determining the 
capsule location at parachute deployment. The antenna will be positioned as 
a function of maximum signal strength; the azimuth, elevation, and system 
time will be recorded each time the positioning errors are minimum. At 
these times, the azimuth and elevation will be reported over the telephone 
line to HTS so the data can be plotted manually and triangulation effected. 
When the capsule enters the ionization layer and the telemetry signal dis- 
appears, South Point will reposition the antenna to the parachute deployment 
azimuth and elevation, as directed by the HTS; positioning will be in South 
Point coordinates and will be based on HTS tracking data extrapolated to the 
blossom point. 


When the South Point Station re-acquires, after parachute deployment, the 
antenna movement will be slight 80 that an accurate azimuth can be deter- 
mined; this will be reported to HTS. The South Point Station will record the 
T/ M signal received for later evaluation. | 


A4.3 Recovery Force Procedures 


A4.3.1 Assignments of C-119F aircraft to monitor the capsule telemetry 
and beacon frequencies during the recovery operation have been modified to 
optimise the possibility of successful recovery operations and to minimize 
requirements for gxound- ~to-aircraft communications, 


During the norninal search configuration, the C-119J aircraft in Positions 2 
4, 6, and 8 will search for the capsule telemetry frequency on 228.2 mc in 
the 300 kc FM mode; the remaining aircraft will sweep frequencies from 223 
me to 247 mc in the 300-ke AM mode in search of the capsule beacon signal. 
These assignments will continue from search initiation until either ETPD 

+ 25 minutes or until two or more aircraft report a solid acquisition. If the 
search has continued through ETPD + 25 minutes and no signals have been | 
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reported, all aircraft will search for the capsule beacon signal. If two or 
more aircraft report a solid acquisition on the same signal, all remaining 
aircraft will search for the reported signal, If solid acquisition of both sig- 
nals is reported, aircraft which have not acquired will search for the capsule | 
beacon signal. Aircraft which have solidly acquired the capsule T/M signal 
will perform the -DF homing ope ration on that signal in the AM mode, de- 
tuning as necessary for optimum results, and will attempt to keep the signal 

‘locked-in until either visual acquisition of the capsule occurs or until the sig- 
nal disappears at about ETPD + 25 minutes, Either the 300-kc AM or 10-ke 
AM setting may be used for Dey depending on existing conditions. 


If a nominal orbit is achieved, HTS should saan the capsule 375 seconds 
before ETPD. Upon acquisition, HTS will determine the condition of the cap- 
sule T/M and beacon signals in the shortest possible time and report this in- 
formation over the 100-wpm/voice line to the HCC and all stations. If the 
.capsule beacon is not transmitting, the HCC will inform the Command RC-121 
which will instruct the C-119J aircraft in Positions 1 and 5 to join the C-119J 
aircraft in Positions 2, 4, 6, and 8 in search for the capsule T/M signal. 

The C-119J aircraft in Positions 3, 7, and 9 will continue in search for the 
capsule beacon signal. 


A4,3.2 Should the re-entry capsule not be sighted before ETPD + 25 minutes, 
the Command RC-121 will report all signal data received to the HCC for re- 
lay to the STC. The data to be reported are aircraft or ship position, sig- — 
nal bearing, and local time for each acquiring aircraft and ship at the time of 
signal acquisition. Range and azimuth with local time and aircraft position 
will be reported for each valid radar return. The report shall also contain 
the controller's conclusions regarding the quality of reported signals and 
bearings, results of triangulation attempts, and most probable impact loca- 
tion. These data will be relayed to the STC immediately upon receipt by the 
HCC, to enable the PAC to determine the most productive search areas. | 
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AS TABLES AND ILLUSTRATIONS 
The following tables and illustrations are applicable to the flight of Agena 
1057/Thor 231 only. Each table or figure is given the basic number of the 


_ section of the general STD to which it applies, the letter A to denote appendix 
| material, and a number to sequence items in the same category. 
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| Table A2-1 
NOMINAL FLIGHT PLANNING DATA 


-5 nec 
co", 117° 43'w 


(tay 22) 





Average Paereiuiins rate (17 passes) 
Reset latitudes 


Re-entry T/M ship location (Pyt, Joe 5, Menp) 
Aircreft (s7ve und quantity) C-119's (9) and bersge (s) 
Z 15 ‘Ww and 1 1S'w 
ERS~3 (2 on each ship) 
17 nominal - 15, 16, or 18 by special command 





&® + 26.6 Bours 
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| ce i, = 
_ NOMINAL ACQUISITION TIMES 

| - 3 Acquisition Yedeout | Duration 
| Pk. maga 05 | 82 76 

Pt. Mugu a 2 1-6 

4.6 Toh 

7-8 

4.7 

6.0 


4.2 
L1L.7 


| Waequisitdon only - no 1/M readout 
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Table At-1 
‘TELEMETERED FUNCT ONS REQUIRED TO BE OPERATIVE AT LAUNCH 


1. Vehicle Telemetry 
a. Continuous Channels: 
7 - Payload quantity. Subcarrier must be present 
9- Payload quantity. Subcarrier must be present 
18 - Payload quantity. Subcarrier must be present 
b. Commutated. Channels 7 : 
12 - Subcarrier must be present and commutator running 
13 - Subcarrier must be present and commutator running 
1 a Subcarrier must be present and commutator running 
(Points 2, 4, 6, 8, 10, 22, 24, 25, and 26 must be 
| present, Timer motor frequency on Channel 1 is an 
@ + a acceptable substitution for Channel 16 points 24 and/ 
or 26. Channel 1) is an acceptable substitution for 
Channel 16 points 2, 4, 6, and 8.) 
17 = Subcarrier must be present and oar running 


2. Capsule Telemetry 
a. _ Continuous Channels 
| 7 - Subcarrier must be present 
8 ~- Subcarrier must be present 
11 - Subcarrier must be present 
b, Acquisition Beacon 
The frequency must be within 1. 5 mc of the nominal value 
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Table AS-1 
 88/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1057 | 





O°: | . 0 | Start 58/D timer 
0.1 0.1 . | “mer reset - 
0.2 0.1 “Mmer safety circuit 
(167 «167 |) Uneage gyros | 3 
167 (167 Programmed destruct lockout 
178.5 178.5 ° | Isolate Kah from Beacon 5 
178.5 178.5 | Vehicle pneumatic control 
178.5 178.5 Open pneumatics valve and spare 
| 178.5 —_ 178.5 ‘Fire explosive bolts 
178.5 178.5 Fire explosive bolts 
179 179 ~=Ctsié«‘“#CSOSteix'ts orbital progreamme (paralleled) 
179 179 Fire retro-rockets (paralleled) 
179 179 +: | Arm pitch and yew control 
179 179 Arm integrator correction 
179 179 Command -5° yaw program 
— 192 192 End -5° yaw program | 
192. 192 | Commend —45°/min pitch rate (pitchover 20.8°) | 
192 192 ##| Arm roll 8/6 comand 
192 } 192 Fire H/S cover squib 
392 | ago Break 28v to ¥, valve, shut down seperation 
| monitor 
192 | 192 | Fire B/S cover squib 
204 204 +28v to 88/D for brake control (not effective 
_ 4 | until 221 sec) | 
221 een Command -2°/min pitch rate from Antes. 
A-6-12 
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Table A5-1 (Continued) 





2 (Boo) 
Nominal 
eae Fron 
‘Connect pitch H/S comad 
221 ~ Arm Beacon 5 timer brake control 
221 27. = |_—sArm integ. uncaging circuit 
221 221 «=—s |: Actuate delay via orbital programmer — 
on 221 —'|-s«- Rol E/S signal abunt 
‘peel 221 Programmed 8/D timer delay 
| 223 —— Initiate ground Commands 5 or 6 
aha 221 | stop 88/D timer delay (nominally 20 sec) 
| 254 23h =|: Fire ullage rockets 
25h 23h Preactive hydraulics 
254 234 Deactivate Beacon 5 timer brake control 
25h 23h Kel hold-in (Commands 5 and 6 interlock) 
269 ) | Arm gas generator squib. Energize K28 
| (pitch and yew pneumatic Off) 
| 269 — 2h Connect acceleraneter to integrator 
269 249 —Ssi‘|;#séOZre helium valve and gas gen. squib (par. ) 
| 269 alg Engine ignition 
270 250 Pitch and yaw pneumatic off (backup) 
| 270 250 Open gas gen. fire and He squib fire circuits 
| 270 250 Open gas generator squib arm circuit 
270 250 | Close circuit to 1/M off switch 





*fThis sequence is based upon a nominal trajectory: Orbital programmer set 
for 2-sec timer brake delay and no timer brake modification from Beacon | 
Channel 5 or 6. 
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Table A5-1 (Continued) 





385 365 (| Arm pneumatic (pitch and yaw) 
385 | 365 | wngine cut-off safety switch | 
#0388 368 | Disconnect accelerometer from integrator 
368 368 «=| Bngine shut down by integrator 
368 368 § | Activate pneumatic controls 
394 374 88/L +28v dc unregulated | 
Bok 37h =—s«d|s By@raulic. controls shut down; shut off ullage 
a rockets and de-energize ad (paralleled) 
, 304 Th Command. O° /min yaw rate . 
39h ‘(an Comsand 0°/min pitch rate 7 
39h 374 | Fire oxidizer, helium, fuel vent valves 
(paralleled) 
394 374 De-energize K2l 
92 ya =—s«d|s Cal abrate T/M 
502 480 7 Stop calibrate 
502. 482 Open engine shut down circuit and switch 
antenna 
_ 502 482 Ol arictsa edemnia S caue 6 ii cactiges eeeotery 
| pass capability — 
664 6hh Command. +3.55°/min pitch rate 
664 6hh Ree: St W/E to yet Gre, ye ceed 
i - complete aa 
664 6h Roll accel. output grounded 
664 64h Shut down +26v reg. ascent only power 
= | (paralleled) — 
—« 66h 644 Auxiliary heater on. 


##The dial reading of the integrator when caged is 1725 representing a 
velocity-to~be-gained of 13,800 — _ 
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———-—] — A5-1 (Continued) 


ih | Integrator shut dovn (latch down Kh, K5, K6) 
Phase balance § A_ | 

Arm tape recorder — 

Phase balance 9B 
- Accelerometer power amp return 


88/D timer off | 
Avm 68S/D timer for recovery phase 


Stop integrator ceging 
68/D timer on, B/8 off | 
Command ~45°/min pitch rate 
Fire payload battery heater squibs 
Arm capsule ejection (squib) 
| Command 3.55°/min pitch rate 
88/L Transfer Circuit 1 
85/L Trensfer Circuit 2 
Disconnect capsule from electrical P.8. 
Shut down 88/D timer 
Command eject (paralleled) 





| #Time of initiation of recovery phase 
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| Table A6-1 
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1057 
pheseric on a 93.5 Minute ice 


Launch | 
Separation — ia = 
3 1T9 sec 


 _ orbit injection 6.47 (388 sec) 
First crossing of | a 

equator | 12.37 ho = 
Beacon and T/M off 14.83 


sec 


Beacon and T/M on - | os a 
reset enable i: . & | : ® 


Ac ETS 
65°N latitude (ref. ) 
Reset signal/ command 
: 5T- 6°N latd tude {ref.) 
Beacon and T/M off - 
reset disable 
“End of Orbit 1 


Beacon and 1/M on - | | | 
reset enable : | E Th 





Acquire XTS_ , 182.8 | 65.7 

Reset signal/ command 18h.h 60 

—57-6°M latitude (rer) | | 
Pass 2 quire HTS 191.2 32.3 
(N-8) ae ON latd tude (ref. ) | : sa 

. 194.0 | 21.6 
Seneca end 7/M off. - . | 

reset disable 196.8 _ lo 

| End of Orbit 2 246.9 | 0 
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2 7 ‘Table A6-1 (Continued) — 
Location 
N Latitude | 
(ata) (deg) 











0 










b |}ooc00 






Acquire VTS oT 
Beacon and T/M on - 

reset enable 16 
Reset signal/ comand : 30 
34.89 latitude(rer)vTS 34.8 











Beacon and T/M off - 
reset disable 

End of Orbit 8 

Acquire HTS 
Acquire VTS | 
Beacon and T/M on - 
reset enable 

21.6°N latitude(rer) BTS 
Reset signal/ comand 
Acquire KTS 

57.6°N latitude(ref)KTS 

Beacon and T/M off - 
reset disable 

End of Orbit 9 















EB los 
~J Ww 








BEE 
ON 







S 
A) 


Acquire HTS 2.7 
| Beacon and T/M on - | 

- | reset enable | 6 
Pass 10 Reset signal/comand 20 
(S-K) 21.6°N latitude(ref) HTS 21.6 
a | Acquire KTS 35 
57.6°N latitude(ref)K?s 57.6 

Beacon and T/M off - 7 

reset disable 62 

| End. of Qbit 10 9 
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Table Ab-1 (Continued) 


~ Toeatdon 
oN — 
a) } Le deg) 
“gna of orbit 11S 
 Passee 13| Bs of orbit 12 
| thru End of Orbit 13 | 1215.2 


57.6 © latitude(ref)KTS 
- Beacon and T/M on - 


reset enable 
Reset si command. : 
—-34.8°N latitude(ref)VTs| — 
Beacon and T/M off - 
- yeset disable 
Bnd of Orbit 14 


Beacon and T/M on - 
reset enable 
Acquire KTS 
Reset signal/ command 
ST. 6°H letitude(ref)KTS| 1400 
quire VTS 


A Tom latitude(ref?)VTS 
Beacon and T/M off - 
‘reset disable | 

End of Orbit 15 






- Beacon and 7T/M on - 





reset enable Th 

| 72.7 
60 

57.6 

| 37-3 

34 BON latitude(rer VIS 34.8 

Beacon and T/M off - 

reset disable — 2k 
End of Orbit 16 ) 


Beacon and T/M on, 
7 preset enable 
Pass 1T © Acqiire KTS — 
(N-S) § | Reset signal/command 
| | 57.6°N latitude(ref)KTS 
Acquire HTS | 
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e | | Table A6-1 (Continued) 


Pass 17 21.6°N latitude(ref)#TS 
H-8) Beacon and T/M off - 
Con'td) reset disable 

End of Orbit 17 


Beacon and T/M on = 

reset enable 

Reset signal/command 

57.6°N latitude(ref)KTs 

21.6°N lati tude(ref)#TSs 

Beacon and T/M off - 
reset disable | 

End of Orbit 18 
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Table A6-20 _ _ é 


| FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 
| _ (LAUNCH ORBITAL PROGRAMMER SETTING -- 5610 sats 


Cross Latitude (Reference Latitude) 


ep 


. + 
| rrr tansah | 
"Time | 
(eee)] (s00)} _ (sec) | 










Period 
(sec) 


5376 | Decrease | 5152 


22 steps | 
5400 | Decrease | 5175 | 5285 STTs 5819 
| 20 steps : | | | a | 
5460 | Decrease 5226 — ' 5340 | 583k | 5880 
: 14 steps | 7 | : 
-5520 | Decrease | 520. / #$| 5398; ~— | 569k 5940 
| 8 steps Be 5 
5580 | No changel 5334) —~ = | Shho | 995 6001 6 
40 | Mo changel 5308| ##§ =| 5503, | 6oub 6061 
5700 | Increase | Sha | | 5558 | 6omkh |. | Bue 
. 8 steps | : 
5760 Increase | Soh | 512 «| 613% | 6182 
| 14 steps 7 : 
5820 | Increase | 5547 |5%67| +|6198 | | 62he 
| | 20 steps | | | 
5880 | Increase 5600 | 5722 6254 | 6302 | 
ml Segteng ct | 
5910 | Increase | 5654 5776 | 6313 | 3 =—séd|:«6 363 
| GL steps | -. 
6000 | Increase | 5707 5830 | 6373 6h23 
37 steps | _ | | 
| 6060 Increase 5760 | 5885 | 6343 | 6483 
42 steps | LE es | 
6120 | Increase | 5813 5939 | 6493 | 654 | 
48 steps } - a | on 
6180 Increase | 5866 | 5994 _ 6553 | 6605 





93 steps 
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Figure A2-1 Nominal Orbit Traces - Passes 1 Through 3 
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Figure A2-2 Nominal Orbit Traces - Passes 8 Through 12 
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Figure A2-3 Nominal Orbit Traces - Passes 14 through 17 __ ® 
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Figure A2-4 Nominal Orbit Traces - Passes 23 Through 27 | 
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Figure A2-5 Nominal Orbit t Traces ~- Passes 29 Through 3400—O 
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Figure A5-1 Launch Phase Nominal Trajectory 
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Figure A5-2 T/M Ship Antenna Positioning 
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Figure A8-1 Nominal Capsule Telemetry Voltage Levels 
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Figure A8-2 Nominal Payload Function Wave Trains 
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Tab 7 - Appendix A 
Vehicle 1058/Booster 246 
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FOREWORD 


The basic System Test Directive purposely omits variable flight -to-flight 
data but contains information of a permanent nature applicable to all flights 
of the initial Discoverer series. Detailed data and directives are presented 
in this Appendix A tab for the Discoverer Satellite 1058/Discoverer 
Booster 246/AET Payload combination and are ® applicable to this configura- 


tion only. 


Engineering and eebepduret changes pertinent to this flight are as follows: 


‘a. AnAET Payload will be installed | 
The capsule nominal impact latitude is 24°N 


c. The Recovery Force deployment is revised. Primary 
emphasis on air retrieval has been retained in the 
60 x 200-nautical mile nominal impact area 


d. A WV-2 telemetry aircraft will be stationed southwest of 
KTS to record recovery capsule separation events : 


e. The Pvt. Joe E. Mann telemetry ship will not participate 
in this operation. All references to the Pvt. Joe E. Mann 
in the basic section will not be i ae or this Discoverer 
Vehicle 


f. Telemetry receiving facilities established at Christmas Island, | 
South Point, Hawaii, and Barking Sands, Kauai, will be re- 
tained to aid in the recovery operation 


g. JC-54 telemetry receiving aircraft will be stationed south 
of the primary recovery area to aid in the recovery operation 


h. The RC-121 aircraft and the HCC will be equipped with 
single sideband radio equipment 


i. HCC-STC communications during the recovery operations 
will be augmented by the addition of two voice lines (toll 


telephone) 
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j. If available the’ C-130 aircraft from Edwards AFB will be 
incorporated as part of the Recovery Force 


kk. The JHU/APL Doppler transmitter will not be carried on 
this vehicle 


1. The optical beacon will be srogeeuaunaa on over twelve 
Smithsonian Astronomical Observatory camera stations 


m. The New Boston Tracking Station (NBTS) will be utilized as 
an active tracking and telemetry recording station. 
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ss APPENDIXA __ 
SUPPLEMENTAL TEST INFORMATION 


Al. INTRODUCTION 


This section contains descriptive material which supplements the general 

text of the STD for this flight only. Material presented herein which may 
conflict with information and/or procedures in the general text has pre- | 
cedence due to operations peculiar to the mission of Discoverer Satellite 1058. 
Reference will not be made to this Appendix for subsequent flight operations. 


A2 CONFIGURATION | 


A2.1 Discoverer Satellite 


A vehicle instrumentation list is included in the Detailed Test paeceves: , 
cs F, Tab 7, LMSD-445725. 


AZ. 2 witcha? Cesedie 
7 Az. 2.1 An AET sit fais will be carried in the recovery capsule. 


AZ.2.2 A Lh 2-watt puiemacey transmitter in the recovery capsule will | 
transmit information on the operation of capsule components. Telemetry 
Channels 7, 8, and 1] will be used. | 


A2.3 Ground Stations 


A2.3.1 The New Boston Tracking Station (NBTS) will be utilized as an 
active tracking and telemetry recording station. NBTS will havea _ 
VERLORT Radar and a tri-helix antenna with capability to slave either 


7 “AsT-5 | | 
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antenna system to the other. The equipment consists of the complete 
' Annette Tracking Station, thus having complete command and ener 
readout and eecorene as a 


(A2.3.2 The KTS is provided with a panadapter to aid in the acquisition of 
the AM capsule beacon transmitter signal and subsequent determination 
of the frequency deviation fr om nominal. 


A2. 3.3 Additional telemetry receiving equipment is installed at the PMR 
facility at South Point, Hawaii, to augment that station's telemetry acqui- 
sition and tracking capability. The STL 60-foot antenna at South Point 

will be used for triangulation on the descending capsule. A quad-helix 

antenna is also installed for this operation with additional telemetry 
receivers as the 60-foot antenna does not have automatic tracking and has 

- a narrow beam width which decreases the 60- foot antenna's ability to 
acquire the capsule. 


A2.3.4 The PMR telemetry receiving facility at Barking Sands, Kauai, : < 
_ will be used. | | 


A2.3.5 The telemetry receiving station installed on Christmas Island will 
be used for capsule detection and telemetry reception range near the 
equator. The Christmas Island facility has a quad-helix antenna, three 

_ Nems-Clarke 1302-A telemetry receivers, a timing system, recorders, 
and UHF, HF, and SSB communication m equipment. 


2.3.6 The optical beacon will be turned on over twelve Smithsonian 

- Astronomical Observatory camera stations during this flight. A TWX 
has been sent to AFBMD defining the beacon programming and referencing 
the station reporting procedures contained in the APL Doppler supplement 
prepared for Discoverer XIV. 
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A3 LAUNCH OPERATIONS : 
A3.1 Launch Time 


A3. 1.1 In order to obtain adequate data from the sun position indicators, 
the time of launch should be between 1200 PDT and 1600 PDT. 


A3.1.2 In order to obtain data with increased accuracy from the sun 
position indicators, the preferred time of launch is between 1300 PDT 
and 1500 PDT. 


A3.2 Recovery Force Readiness Launch Criteria 
ee ei a ee 


 A3.2.1 With the exception of Paragraph 4.3.8, the launch criteria listed 
in Section 4. 3 of the basic STD are applicable to this flight operation. 
‘Paragraph 4. 3.8 is revised so that the following minimum Recovery Force 
| with all search and recovery equipment operable must be met: 
© a. Four RC-121 radar aircraft | 
b. Eight C-119J recovery aircraft 
c. Two surface ships 
d. WV-2 aircraft No. 137890, 


A3.3 Telemetry Calibrations 


, Telemetry calibration data for real-time ieeaurenaente are included in the 
notes of Table A8-1. These data are to be checked by LMSD/61- 7 and 
verified ina TWX to LMSD/61-41 and the STC not later than two days 


Prior to launch. 
A4 ORBIT OPERATIONS 


A4.1 Alternate — Selector 


The alternate re-entry selector will function as described in Paragraph 6. 4. 7. 
However, the area between 64° and 48 °N latitude should be avoided when 
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transmitting alternate re-entry selector commands on Passes 15, 16, or 17 
instead of the 55° to 40°N latitude range previously used. 





A4.2 Recovery Force Tracking on Pass 2 


All land and surface telemetry stations participating in recovery operations 

(HTS, Christmas Island, South Point, Barking Sands, Haiti Victory, and 

Dalton Victory) will track the satellite telemetry signal during Pass 2 and 
will report the following data to the HCC for correlation: 


a. Time of acquisition 


b. Signal direction (azimuth and elevation at acquisition, at 
one-minute intervals, and at fade) | 


c. Strength of signal 
_d. . Signal deviation from nominal frequency 
e. Time of signal fade. 





A5 RECOVERY OPERATIONS 


 A5.1 General 


The tracking stations will track the Discoverer Satellite two passes preceding 

the recovery pass and transmit the tracking data to PAC. The computer 
will calculate the correct time for transmission of the reset command on 

the pass preceding the recovery pass to provide a vernier time adjustment 

for the recovery sequence. The KTS will then transmit the reset command 
on the pass preceding the recovery pass in accordance with instructions 

received from the STC and will report the time of transmission of this 

command as well as the verification of receipt. Receipt of a reset command, 

by the satellite, on the pass preceding the recovery pass, will result in 

final adjustment of the orbital programmer 80 the recovery peavence will 

be initiated at the proper time. 


©. fee.el 1 ale a c-e ames . 
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A5.1.2 Capsule separation will occur at. approximately 49. 4°N latitude and 
the nominal impact point will be 24° Nlatitude and 158° 48.7' W longitude. : 
This nominal impact point was established to provide HTS telemetry | 

coverage of the parachute deployment sequence at the nominal latitude for 
all orbit periods within one minute of nominal. 


A5.1.3 The surface and airborne Becwary Force will be deployed to cover * 
an extended area. In general, six C-119J and two RC-121 aircraft and one 

victory ship will be. deployed in the primary recovery area; the other victory 
ship, three or four C-119J, two RC-121, two telemetry aircraft, and one 

_©-130 aircraft, if available, will be deployed to provide capsule detecting 

and telemetry receiving capabilities in the extended recovery area. A 
telemetry receiving station is installed on Christmas Ieland in the extended 
recovery area. Figure A7-3 shows the deployment. of the Recovery Force | 
for the nominal period and for periods varying one and one half minutes 
from nominal. 


© A5.1.4 Telemetered data on the recovery pass are to be observed by the 
Kodiak and Hawaii Tracking Stations and the WV-2 aircraft No. 137890 for | 
indications of separation and re-entry. The data to be observed are listed 
in Table A8-1. Some of these data will be reported to the STC by voice 
and all data listed will be transmitted to the STC by 60-wpm teletype, _ 
following the pass, to assist the HCC in the recovery operation. 


A5.1.5 The following information is required from the elements of the 

_ Recovery Force and participating land facilities by the HCC if a signal 
from the capsule is acquired on the recovery pass: signal source, time 
of acquisition, signal direction, strength of signal, signal deviation from 
nominal frequency, time of fade, and visual sighting information. The 
signal direction (azimuth and elevation) is to be given at acquisition, at 

one-minute intervals, and at fade. The victory ships will also report the 
deployment and the status of their helicopters. 


A-7-9 





LOCKHEED AIRCRAFT CORPORATION SEGRET MISSILES and SPACE DIVISION © 


Mean « dl = . . - 
- —p ® - wf 2. wi oe ae : ' * . = gps FS = - 





—SEGREF - LMSD-445720 
| | 1058/246 

A5.1.6 The real-time data readout and other references to the separation | 

sequence of events or the recovery sequence of events will be identified 

by using the appropriate code word for separation or recovery, followed by 

the event numbers as specified in LMSD-446633, Satellite Operations Control 

Procedures. | oo 


A5. 1.7 The capsule beacon transmitter and flashing light will continue to 
operate for 20 hours. A soluble salt plug will ensure that the capsule will 
sink if not recovered within 48 <8 hours after water impact. | 


A5.2 Recovery Capsule Sequence of Events and Instrumentation 


A5.2.1 The recovery phase of operations will commence within KTS telem- | 

etry range on the recovery pass when the orbital programmer restarts the 

SS/D timer. Significant events which will occur during the capsule separation, 
re-entry, and recovery sequences are listed in the following paragraphs 

with T = 0 defined as the time of capsule/Agena mechanical separation. _ | S$ 


A5.2.1.1. Capsule Separation Sequence 


Time. oe Signal Source : | Event 








T - 94.5 sec : Orbital Programmer 1. Restart SS/D timer 
| 2. Telemetry battery 
activated . 
3. Capsule telemetry 
filaments "on"! 
T - 79.5 sec SS/D Timer (arm signal) 1: Capsule telemetry plates 
; Non! 


<. Ignite thermal relays to 
arm thrust cone pro- 
grammer 


3. Capsule beacon "on" 


4. Command -45°/ min 
pitch rate | 
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re 


Time 


T - 2.5 sec - 


T - 1.5 sec 


T -0 sec 


T+1.9 sec 


T + 3.15 sec 


T + 13.9 sec 


| + 15.4 sec 


~SEGRET_ 


Si, Source 


SS/D Timer psenere 
signal) 


Electrical Disconnect 


Pyro Fires 


SS/D Timer (separa- 


tion signal) 


‘T/ C Programmer 
‘Event 1 


T/C Programmer 
Event 2 


t/ C Programmer 
Event 3 


T/C Programmer 
Event 4 
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| Event 


Command +3.55 °/ min 
pitch rate 


Ignite electrical discon- 
nect delay pyro (delay 
tolerance 500 to 1320 
milliseconds) | 


Ignite thrust cone pro- . 


| grammer thermal bat- 


teries 
Ignite recovery sy stem 


thermal battery 2A8 


Ignite pyro switches 


 ZA4AZ2S1 and SZ to arm 
_ thermal battery 2ATBT-1 


Capsule/satellite cable 
disconnected | 


Thrust cone programmer | 
started (ground loop 


lifted) © 


Pin-puller squibs ig- 
nited (0 to 7 milliseconds 
delay) a 
Four springs push off 
capsule to about 1.7 
ft/sec 


Spin vaive actuated, cap- 
sule spins up to about 
60 rpm in 0.8 sec 


Retro-rocket ignited, 
capsule receives approx- 
imately 4-g acceleration ' 
for approximately 9 sec 
De-spin valve actuated, 
capsule de-spins to 

about 10 rpm 


Ignite electrical discon- 


- nect and explosive sep- 


aration bolts 
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a Approximate 
Time Altitude 
[7 +235 sec 350, 000 ét | 1. 
T + 344 sec | (186;000f $= hk. 


T + 393 sec 120, 000 ft Ae 


(A5.2.1.3 Capsule Recovery Sequence 


| Approximate 
Time | ___ Altitude 
T + 470 sec (5-g switch 55, 000 ft oo. 
closure +126 sec +2 sec) - 
2. 
A-7-12 
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Event 





Ionization layer entered; 
RF blackout begins | 


5-g switch closes per- 
mitting battery 248 to 
ignite thermal battery 


_ BT-1 which in turn fires: | 


(a) Dimple motors to _ 
- gtart mechanical timer 


_(b) Pyro switches to al- 


low 28v from thermal 
battery 248 to feed the 
timer switch, removes 
squib of thermal bat- 
tery 2A7BT1 from _ 
thermal battery 2A8, 
and arms thermal 
batteries ZA7BT2 

and 2A7BT3 | 


Leave ionization layer; 
RF blackout ends : 


Event 





Battery 2A8 ignites | 
thermal batteries 2A7BT2 
and BT3, and delay pyro 
switches ZA4AI1S1 and 

SZ (1 sec delay) 


The delay pyro switches 
disconnect their own 
squibs, the squibs of the 
thermal batteries, un- | 
short the squibs of pyro 
switches 2ZA4A15S3 and 
S4, and unshort the chute 
cover ejection pistons 
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a | Approximate 
| 3. 
4. 
5. 
|—«™6S 
7. 
8. 
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Event 


The action of switches 
S1 and S2 also permits 
batteries BT2 and 3 to 
ignite the.ejection pistons 
and pyro switches : 
244A 153 and S84 


The ejection pistons blow 
off the chute cover, which 
pulls out the pilot chute, 


which in turn pulls out 
' the main chute bag. 7 


main chute bag brings 
out the chute in a reefed | 
condition 


. Time delay pyrotechnic 


cutter disreefs the main 


chute and permits de- 


ployment (4 sec). 


As the chute system de- 
celerates the capsule, 
the ablative shell, re- 
leased from the capsule 
when the ejection pistons 
fired, falls clear of the 


' capsule 


Actuation of pyro switches 
S3 and S4 apply +12v (from | 
batteries contained in 
the capsule beacon) to 
the light beacon 


Radar reflective chaff, 
packed with the chute, 
falls free as the chute 
emerges from its bag. 


 A5.2.2 Recovery capsule telemetry Channels 7, 8, and 11 will be used to 
obtain capsule performance information. Channels 7 and 8 will measure 
one set of events during the separation sequence and another set of events 

during the recovery sequence. The oscillator inputs will be switched when 
the thrust cone is separated. Channel 11 will measure axial acceleration | 
during both the separation sequence and the recovery sequence: 
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The subcarrier for Channel 7 will be turned off after thrust cone separa- 
tion and will be turned on again at 5-g switch closure. Channels 8 and 11 
will transmit data continuously throughout the descent trajectory. 


Figure A8-1 shows the nominal voltage levels which indicate that normal 
separation and recovery sequences have occurred, The capsule telemetry 
signal has a bandwidth of #50kc; capsule telemetry receivers are to be 
adjusted accordingly. The capsule telemetry battery will supply power for 
at least 15 minutes. | | | 


- AS.3 Kodiak Tracking Station Recovery Operations 


A5. 3.1 On the selected recovery pass KTS will receive the Discoverer _ 

Satellite CW acquisition transmitter signal on 232. 4 mc and the Discoverer 

Satellite telemetry signal on 237.8 mc as usual. In addition, receiving 
equipment will be tuned to 228. 2 mc to receive the capsule telemetry signal 

and to 235.0 me (with a +12-mc search scan) to receive the capsule beacon 
transmitter signal. | @ 


A5.3.2 The KTS will read out real-time telemetry quantities listed in 
Table A8-1 and report them to the STC over the voice line immediately 
as they occur. After thrust cone ejection or twenty seconds after capsule 
separation, whichever is first, the KTS will read out additional capsule 
separation data that will be recorded on an oscillograph/Datarite. Every 
attempt will be made to determine the system time of capsule separation | 
and to qualitatively assess the capsule separation and retro sequence be- 
fore signal fade. If all events appear normal, the KTS real time verbal 
| report will consist of the system time of separation (with the appropriate 
| code word) followed by a statement that all events were normal. 


_A5.3.3 Immediately after completion of the pass, KTS will submit 2 com-_ 
plete separation data report to the STC. If the capsule is recovered or at 
least visually acquired before these data are eee the requirement 
for these data may be waived a the, STC. 


. ' , 
a abt thactdead taki k,n sisi re ers | 
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WV-2 No. 137890 





A5.4.1 The re-entry telemetry aircraft, WV-2 No. 137890, willbe _ 
positioned approximately 30 nautical miles south of the capsule separation 
point, directly under the orbiting satellite on the recovery pass to receive 
recovery capsule telemetry signals during satellite re-orientation, cap- 

ule separation, and the initial re-entry trajectory. The nominal on- station 
position of this aircraft at capsule separation will be 48° 54' N latitude 

and 164° 49' W longitude with an aircraft course of 163° true. However, 
immediately following computation of the actual orbit ephemeris, the STC 
will determine the actual separation time and the deviations from nominal 
aircraft position and course required to place the aircraft 30 nautical miles 
south of the separation point and parallel to the orbit path, and will transmit 
this information to KTS for relay to the aircraft commander. | 


A5.4.2 The veavaniee Gelemiatey aircraft will depart with sufficient time to 

arrive on station no later than separation time (T) -30 minutes. Single | 

sideband radio communications will be established with KTS on the following 

operational frequencies for an equipment status report at ie 30 minutes, | 
for acquisition instructions, and for data relay: 


a. 17624.0 ke -- primary 


b. 6741.0 ke -- secondary (1) 
c. ° 11214.0 ke -- secondary (2). 





Alternate single sideband communications may be established with the HCC 
on 11214. 0 ke if the KTS net becomes inoperative. However, transmissions 
by the telemetry aircraft on 11214.0 ke should be avoided after T + 5 minutes 
due to possible interference with Recovery Force communications. Radio 
silence will be maintained by the re-entry telemetry aircraft while receiving 
telemetry signals to avoid r-f interference with data recording. 


A5.4.3 At T - 10 minutes, the re-entry telemetry aircraft will assume an 
inbound course (nominal 163° true) designed to cross the on-station position 
at T - 0. This heading will be varied to optimize maximum signal strength. 
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(A5.4.4 Search operations will be initiated at T - 10 minutes with the e 
single helix antenna operating at an elevation scan of +30° about a mid- 
point of 120° (0° elevation reference with antenna horizontal and pointing 
toward the nose of the aircraft). The telemetry aircraft will search for 
the capsule telemetry signal on 228.2 mc. However, the vehicle telemetry 
signal at 237.8 mc may be received first, in which case the single helix 
will track on the vehicle telemetry until acquisition of the capsule telemetry 
signal. If no signals are received by T-0, the antenna search elevation 

ecan midpoint will be decreased 10 Kimsante’ until T + 5 minutes; at 
T + 5 minutes the antenna will be fixed at 30° elevation. Tracking or 


| search operations will be terminated at signal fade or at T + 10 minutes 
if no signals are received. 


A5.4.5 Immediately following fade of the telemetry signal, the re-entry 

telemetry aircraft will advise the KTS via SSB radio the time of signal 

acquisition and fade to the nearest second in GMT, and the deviations from __ 
| nominal frequencies. The real-time data readout and reporting requirements ¢ 
are listed in Table A8-1. KTS will relay this information to the STC. 


A5.5 Hawaii Tracking Station Recovery Operations 


A5.5.1 Approximately fifteen minutes before acquisition on the recovery 
pass, the HTS will search the frequency range from 223 to 247 mc and log 
the frequency, azimuth, and type of modulation of any signals received to 
reduce the pen of confusion from interference see: | 


A5.5.2 Onthe recovery pass, the HTS will track the Agena telemetry signal 
with the tri-helix antenna and the capsule telemetry signal with the TLM-18 
antenna. Acquisition of the Agena telemetry signal with the tri-helix ) 
antenna will be accomplished using standard acquisition procedures. Pro- 
cedures for acquisition of the capsule telemetry signal by the TLM-18 antenna 
will vary as a function of the actual orbit and predicted impact point. In a 
general, the TLM-18 will be positioned at the impact point azimuth using a 






A-7-16 | 


LOCKMEED AIRCRAFT CORPORATION SECRET MISSILES end SPACE DIVISION 








SECRET —— LMSD-445720 


1058/246 


sector scan. The amplitude of the sector scan will be 20° (+10 5) for impact 
azimuths between 345° and 15°. The scan amplitude will be increased | 
3/4° for each 1° of azimuth over 15° for the eastern sector or under 345° 

in the western sector. | 


The TLM-18 antenna acquisition elevation will be 2°. Until acquisition of 
the capsule signal by the TLM- 18, one receiver operating on signals from 
the tri-helix will be tuned to the 228. 2=mc capsule telemetry signal. If 
the capsule telemetry signal is acquired with the tri-helix before TLM-18 

acquisition, the tri-helix will be positioned on the capsule until definite 
TLM-18 acquisition after which the tri-helix will resume tracking on the 

- satellite telemetry signal. If the TLM-18 loses the capsule signal, the . 
tri-helix will be positioned to assist in reacquiring the capsule signals. 
TLM-I18 angle data recorded after auto track has been established, will be 
transmitted to the PAC when requested by the System Test Director. 


A5.5.3 HTS will report the system time of acquisition and deviations from 
@ nominal frequencies to the STC as soon as possible. When the TLM-18 
azimuth rate approaches 0°/ second or when the telemetered capsule re- 
covery events are received, HTS will report antenna azimuth and elevation 
- immediately to the STC and the HCC. HTS will also report confirmation of 
capsule separation and telemetered recovery events to the STC as specified 
in Table A8-1 and record all capsule telemetry signals on magnetic tape. 


A5.5.4 All antenna bearings from South Point and Barking Sands, subsequent 
to acquisition, will be reported to HTS. These bearings will be relayed __ 
immediately to the STC and the HCC by HTS. HTS will plot the South Point 
bearings, the Barking Sands bearings, and its own bearings to determine 

the approximate capsule trajectory and will relay these data to the STC 

and the HCC over the voice control line. | 
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A5. 6 South Point Facility Recovery Operations 


A5.6.1 For this operation either the manually-slewed Canoga or the | 
motor-driven radiation quad-helix antenna and two Nems-Clarke 1302-A 
receivers will be utilized at the PMR facility at South Point, Hawaii. 
Existing communications, recording, and timing systems will be used. | 


A5.6.1.1 If the orbit period is such as to permit nominal re-entry or 

re-entry west of HTS, South Point will scan #90° about a 270° azimuth at 

an antenna elevation of 10° at the rate of once per 15 seconds from ETPD - 0 
until ETPD + 3 minutes. | | | | 


A5.6.1.2 If the satellite path is between HTS and South Point, the quad-helix 
antenna will scan +90° about a 180° azimuth at the rate of once per 15 seconds | 
from ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be | | 
varied cyclically from 10° to 70° to 10° in 20° steps at the rate of one | 

step per scan. | 


A5:6.1.3 If the satellite path is east of South Point, the quad-helix antenna 
will scan #90° about a 90° azimuth at the rate of once per 15 seconds from 

ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied 

cyclically from 10° to 70° to 10° in 20° steps at the rate of one step 

per scan. | | | 


oe et en re 


A5.6.2 Ifno capsule signals are acquired before ETPD + 5 minutes, the 

quad-helix antenna will be positioned at 180° azimuth and 10° elevation, 

and the telemetry receivers will be monitored until ETPD + 30 minutes. 

If HTS acquires the capsule signals, it will provide South Point with | 

acquisition information. =. | | | aq 
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A5.6.3 Once acquisition is achieved with the quad-helix antenna, the 
60-foot antenna will attempt to track the capsule, using the narrower 
beamwidth to obtain more accurate bearings at and after parachute | 
deployment. All acquisitions will be reported immediately to HTS. The 

_ capsule parachute deployment telemetry sequence and the antenna azimuth 
at parachute deployment will be reported. If the parachute telemetry 
sequence is not received before signal fade, the system time of fade and | 
the antenna azimuth and elevation will be reported. Subsequent to ac- 
quisition, South Point will report antenna bearings to HTS. All 60-foot 
antenna data, position azimuth and elevation, and suitable timing signal 
will be recorded on magnetic tape as this tape will be delivered to the _ 

HCC for transmittal to Sunnyvale. * 


A5.7 Barking Sands Facility Recovery Operations 


A5.7.1 The PMR facility at Barking Sands, Kauai, will be augmented by 
the addition of an LMSD tri-helix antenna. Barking Sands will maintain — 
communication with HTS via toll telephone for exchange of tracking and 
acquisition data. At ETPD - 15 minutes, shiainea Sands will position the | 
tri-helix antenna at the acquisition azimuth and 10° elevation. From 

 ETPD - 5 minutes until ETPD + 5 minutes, the Barking Sands tri-helix 
antenna will scan £90° about a 0° azimuth at the scan rate of 10° per © 

second. Barking Sands will search for the capsule telemetry signal. 
Barking Sands is directed not to activate any ne radars during the 
operation. 


A5. 7.2 Subsequent to acquisition, Barking Sands will report antenna 
bearings to HTS. All acquired capsule telemetry signals will be recorded 
on magnetic tape with a timing signal. _ 
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AS. 8 Christmas Island Facility Recovery Operations | 


A5. 8.1 A qaadchelte antenna, three Nems-Clarke 1302-A receivers, a 
seven-track magnetic tape recorder, a timing system, and a communication 
system are temporarily installed on Christmas Island to provide beteraetey 
reception and capsule capabilities near the equator. | 


AS5.8.1.1 If the satellite path is east of Christmas Island, the quad-helix 
antenna will scan. +90° about a 90° azimuth at the rate of once per 15 seccnds 
from ETPD + 3 minutes until ETPD + 8 minutes. The antenna elevation 
will be varied cyclically from 10° to 70° to 10° in 20° aie at the rate of 
one step per scan. 


A5.8.12 If the satellite path is west of Christmas Island, the quad-helix 
antenna will scan 490° about a 270° azimuth from ETPD + 3 minutes until 
ETPD + 8 minutes. The antenna elevation will be varied cyclically from 
10° to 70° to 10° in 20° steps at the rate of one step per scan, | 


AS, 8.1.3 If the satellite path is a near overhead pass at Christmas Island 
(22° W longitude), the quad -helix antenna will scan 360° in agimuth at the _ 
rate of once per 30 seconds from ETPD +3 minutes until ETPD + 8 minutes. 
The antenna elevation will be varied cyclically from 10° to 70° to 10° in 20° 
steps at the rate of one step per 360° azimuth. | 


A5.8.2 The Christmas Island Facility will maintain continuous UHF and HF 
communications with the southern JC-54 telemetry aircraft for exchange of 
acquisition and tracking information and will relay this information to the | 
HCC as soon as possible over the SSB radio. 


 A5.8.3 If no capsule signals are acquired before ETPD + 8 atte: the 
- quad-helix antenna will be positioned at 180° azimuth and 10° elevationand 
the telemetry receivers will be monitored until ETPD + 30 minutes. Ifno 
Signals are acquired before ETPD + 30 minutes, a en report will be 
submitted to the HCC over SSB radio. 
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AS. 8. 4 Once acquisition is achieved, the quad-helix will manually track 

the capsule, and the telemetry and beacon signals will be recorded on mag- 
netic tape. Immediately after the parachute deployment telemetry. sequence 
is recorded, Christmas Island will so report to the HCC over the SSB radio. 
The antenna azimuth will be reported to the telemetry aircraft over UHF or 
HF radio immediately after acquisition and at parachute deployment. 


A5.9 Victory Ship Recovery Operations — 


A5.9.1 Each of the two Victory Ships in the Recovery Force will be equipped 
with a manually~operated quad-helix antenna and one additional telemetry 
receiver to augment its telemetry receiving capabilities. The Victory Ship 
deployment is shown in Figures A7-3 and A7 ~4, | | 


A5.9.1.1 The Haiti Victory will be positioned 10 nautical miles west of | 
the nominal impact point and will receive and record capsule telemetry if 
the capsule impacts in the predicted neared area, The quad-helix antenna, 
@ until acquisition, will scan +90° about 360° azimuth at the rate of once per 
15 seconds beginning at EPTD - 5 minutes. From ETPD - 5 minutes until 
ETPD - 60 seconds, the antenna elevation will be maintained at 10°, After 
- ETPD - 60 seconds, the antenna elevation will be increased 20° per scan 
from 10° to 70°. At ETPD + 15 seconds, the scan mode will rotate 180° 
to scan the southern sector. The antenna elevation will be decreased from 
70° to 10° at the rate of 20° for each 15-second scan during this search of 
the southern sector. If the capsule signals are not es by ETPD 
+2 minutes, the antenna elevation will be raised from 10° to 30° , anda 
360° azimuth scan will be initiated at the slewing rate of 10° per second 
and continued for two minutes. 


If the capsule signals are not acquired ah ETPD + 4 minutes, the antenna 
will be positioned at 180° azimuth and 10° elevation and the telemetry re-. 
ceivers monitored until ETPD + 30 minutes. When the capsule signals 

are acquired, the antenna will begin manual tracking as a function of maxi- 
mum signal strength and all telemetry and beacon signals will be recorded 
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on magnetic tape. The D/F equipment will be operated normally and used 

to obtain refined capsule directional data after acquisition, When the cap- 

sule bearing becomes steady, the Haiti Victory will report position and 

capsule bearing to the northern Command RG-12] over UHF and to the HCC 

through PMR immediately and proceed in the direction of the acquired sig- 
nals, If the capsule signals are not acquired, the Haiti Victory will so re- 
port over SSB radio through PMR to the HCC at ETPD + 30 minutes. 


A5.9,1.2 The Dalton Victory will be a aad at 14° N latitude for the 
nominal case directly under the satellite path on the recovery pass toenable 
reception of the capsule telemeter signal and the capsule beacon signal be- 

tween HTS and Christmas Island, The quad helix antenna, until acquisition, 

will scan 290° about 360° azimuth at 10° elevation at the rate of once per | 

15 seconds from ETPD - 0 until ETPD + 3 minutes. From ETPD + 3 min~ 

utes until ETPD + 5 minutes, the quad-helix antenna will give full area 

coverage by scanning 90° about 360° azimuth with antenna elevation in- 

| creasing and decreasing from 10° to 170° to 10° in increments of 20° per | ¢ 

scan. The scan rate will be once per 15 minutes, After ETPD + 5 minutes 
the antenna will be positioned at 10° elevation and 180° azimuth. Inthe 
event the Dalton Victory acquires the capsule signals, the telemetry will 

| be recorded on magnetic tape, and antenna acquisition and bearing will be 
immediately reported through PMR to the HCC. When the parachute de- 

ployment telemetry sequence is received, or when the antenna azimuth _ 
becomes constant, whichever is first, the Dalton Victory will so report 
verbally over SSB radio through PMR to the HCC and provide ship position 
and antenna azimuth and elevation. If no capsule signals are acquired by 
the Dalton Victory, a negative verbal report will be submitted over SSB 
radio through PMR to the HCC at ETPD + 30 minutes. : 


ic 


A5.10 Airborne Recovery Force Deployment 


A5,10.1 The Airborne Recovery Force deployment for a nominal orbit | 
period and periods differing from nominal by one and one-half minutes is 
presented in Figure A7- 3. The Force will be deployed with sufficient 


, 
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gearch and recovery aircraft in the 66 x 200-nautical mile nomiinal 
impact area to ensure aerial recovery capabilities. 


The capsule detection range will be extended south of the nominal impact 
area by redeploying those C-119, RC~-121, and C-130 aircraft not required 
in the nominal impact area. It will be extended 400 nautical miles south of 
the nominal impact area if Pelican 10 is a C-119 aircraft and 440 nautical 
miles south if the C-130 aircraft is available to serve as Pelican 10, Air 
retrieval will be attempted in this area, but emphasis will be on detection 


and surface recovery. 


A5.10.2 The RC-1 21 search radar aircraft will be deployed to provide 
dual radar coverage of the primary recovery area and the extended recovery | 
area (see Fig. A7-5). Each of the RC-121 aircraft will be equipped with 
SSB radio for direct communication with the HCC without compromising 
HF communication with the C~-119 and C-130 aircraft. Due to the extended 
deployment of the recovery aircraft, there will be two Command RC-12) 
aircraft and two primary HF frequencies: one for the northern sector and 
one for the southern sector. The two primary HF frequencies will be 
as signed by the HCC. A B-47 aircraft will depart for Hickam AFB from 
AFFTC following confirmation of successful orbit injection, This aircraft 
will fly a radar peaking mission for the on-station RC-12] aircraft prior 
to the recovery pass. 





A5.10.3 Six C-119J recovery aircraft will be deployed in the primary 
recovery area 10 nautical miles from the satellite path at 40-nautical mile 
intervals along the satellite path. The remaining three or four C-119's 
and the C-130 aircraft, if available, will be deployed in the extended re- 
c covery area. The recovery aircraft deployment is shown in Figure A7-~-6, 


A5.10.3.1 The C-119 aircraft operating procedures will remain much the 
same as in previous operations. The mission of the C-119 aircraft in the 
primary recovery area will remain acquisition and aerial recovery of the 
capsule. The mission of the C-119 aircraft and C-130 aircraft, if available, 
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in the extended recovery area will be primarily capsule acquisition, with 
aerial recovery secondary since insufficient aircraft are available to provide 
adequate retrieval capability. If used as Pelican 10, the C-130 aircraft will 
be positioned at the highest altitude consistent with gross weight and proper 
cruise control and will not attempt aerial recovery above 15,000 feet. 


A5.10.3.2 All G-119 and C-130 aircraft will search for and use the D/F — 
equipment on the capsule beacon signal. KTS will report the frequency devi- | 
ation of the capsule beacon to the HCC through the STC. The HCC will relay 
the frequency deviation to the recovery aircraft through the Command RC-121's, 
This will permit the FLR-2 operators to search 23 mec about the reported fre- 
quency. If the capsule beacon signals are not acquired by ETPD + 60 seconds : 
the frequency scan will be increased to #12 mc. If the RC-121 aircraft obtain 
solid radar returns from the capsule parachute and the chaff but the C-119 
aircraft are unable to acquire the capsule beacon signal, the FLR-2 operators 
will search for and use the D/F equipment on the capsule telemetry signal. 


A5.10.4 The WV-2 will perform an FIC survey of the predicted impact area € 
and will assume a final position 120 nautical miles south and 100 nautical miles | 
west of the predicted impact point by ETPD - 30 minutes. This WV-2 will 
communicate with the Recovery Force on the northern primary HF frequency, | 
will search for the capsule signals, and will attempt to derive a D/F bearing | 
from any of the signals acquired. All telemetry signals received will be re- 
corded. Signal acquisitions, frequency deviations, and bearings will be re- 
ported as directed by the HCC Task Force Commander aboard the northern | 
Command RC-121. ~~ | 


A.5.10.5 Available JC-54 telemetry aircraft will be deployed along the satel- 
lite flight path as shown in Figure A7-3. Telemetry reception range of these 

| aircraft is expected to be 120 to 150 nautical miles. Placement of these air- 
craft for a nominal orbit will be as follows: . | 
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| Aircraft Position | | 
No. | Priority | ae Fosition : 
1 2 210 nm north of Dalton Victory | | 
2 l | 330 nm south of Dalton Victory 


The JC-54 aircraft will be on station by ETPD - 1 hour. For orbits other _ 
than nominal, the telemetry aircraft will be positioned to provide telemetry 
coverage south of the predicted impact point as shown in Figure A7-4. 


AS5.10.5.1 The JC-54 telemetry aircraft positioned north of the Dalton Victory _ 
will be under the direction of the southern area Command RC-121 and will es-_ 
tablish communication with this aircraft on the assigned southern primary 
HF frequency. The aircraft staged south of the Dalton Victory will be under 
direction of the HCC and will establish communication with the HCC through _ 
the telemetry station at Christmas Island over the assigned UHF or HF fre- 

quency. If actual positions do not permit using UHF because of distance, 
© communication will be established between Christmas Island and the telem- 

| etry aircraft over the assigned HF frequency. Backup reception may be ac- 

| complished by operating one of the SSB receivers at Christmas Island in the 
AM mode. All transmissions from the telemetry aircraft to Christmas Island 
will be relayed as soon as possible to the HCC over the SSB link. | 


A5.11 Airborne Recovery. Force Operations 


A5.11.1 The RC-121 aircraft radar will search for the chaff and the reflec- 
tive parachute. All radar and D/ F returns from elements of the Recovery 
Force and bearings from the surface stations will be plotted as soon as pos- 
sible to determine the most probable capsule location. C-119J aircraft will 
not be vectored toward a radar return until the radar return has been corre- 
lated with sufficient D/ F bearings to establish a fix. 


After a fix has been established, the Task Force Commander will notify the 
nearest C-119J and then vector the C-119J to an intercept flight path. The 
C-119J pilot will follow the RC-121 instructions and use the D/F gear for 
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A5. 11. 2 When the recovery aircraft makes visual contact with the ecapeels | < 
parachute, an air recovery will be accomplished. Repeat passes will be 
made, if necessary, un until recovery is successful or until the capsule impacts 
in the water. The aircraft cc-npleting recovery will return to Hawaii as di- 
rected by the HCC and will be escorted by either a C-119J, an RC-121, the 
C-130, or an SC-54 (Air Rescue) aircraft. The remainder of the Recovery 

| Forces will return to Hawaii as directed by the HCC. 


(A5.11.3 If air recovery is unsuccessful, the recovery aircraft will circle the 
_ + area of water impact and assist in direction of the surface ships to effect 

water recovery. The capsule beacon and flashing light operation will con- 

tinue for 20 hours and the capsule will float for 48 #8 hours. Five RADARC 
drop marker buoys will be distributed among the recovery aircraft and will, 
at the direction of the HCC, be dropped to aid in surface recovery. Each 
RADARC is equipped with an acquisition transmitter and flashing light having 
the following specifications: 


Acquisition Transmitter | | | - q 
Frequency _ "3 235 me 7 | 
Pulse Width | 30 psec 3 2 BEC 
Repetition Frequency 500 cps + 75 cps ~ 0 cps 
Power. Output 60 watts peak, 1.25 watts av power 
Operating Life | 48 hours continuous 


Neon Flashing Light 
Flash Frequency — or 1 pps #20 percent 
Operating Life | 48 hours continuous 


A5.11.4 If recovery operation conditions permit, the northern 7 
Command RG-121, or alternate, will transmit brief best available information 
reports to the HCC over SSB radio at ETPD + 10 and 20 minutes (#2 minutes); 
similarly, the southern Command RC-121 will submit brief best available in- 
formation reports to the HCC at ETPD + 15 and 25 minutes (+2 minutes), If 

the re-entry capsule is not sighted before ETPD + 30 minutes, the northern | : 
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: Command RC-121 will report a brief recap of most reliable data received to 
the HCC for relay to the STC at that'time. Similarly, a southern 
Command RC-121 recap will be submitted at ETPD + 35 minutes. 


The data to be reported are aircraft station position, magnetic signal bearing, | 
and local time for each reliable signal acquisition. Range and azimuth with 
local time and aircraft station position will be reported for each valid sighting. 
The report shall also contain the Task Force Commander's conclusions re- 
garding the quality of reported signals and bearings, results of triangulation 
attempts, and most probable impact location. These data will be relayed to 
the STC immediately upon receipt by the HCC to enable the PAC to determine 
the most productive search areas. | | | 


A5.11.5 If the capsule has not been located by ETPD + 30 minutes in the 
northern area or ETPD + 35 minutes in the southern area, the Airborne 

| Recovery Forces will initiate a corridor search south along the probable im- 

& . pact trajectory. At the discretion of the HCC, or as directed by the STC, a 
complete recap may be requested. The Forces will continue the southerly 
search, within fuel limitation, unless the HCC directs a search of the most 
probable impact areas as determined “nore tracking panes en and other 
available data. | 


 A5.11.6 The southern JC-54 telemetry aircraft will maintain UHF and HF 
communication with Christmas Island using the assigned frequency during the 
recovery operation § for exchange of Sega: and | tracking data. 


A5.11.6.1 The JC-54 telemetry aircraft will search for. the capsule telem- 
etry signal and the beacon signal. All capsule signals acquired will be re- 
corded on magnetic tape with a timing signal. Capsule signal acquisitions 
will be reported immediately to the southern Command RC-121 over the pri- 
mary southern HF frequency or to Christmas Island over the perececes UHF 
or HF frequency. 


When the parachute desioecien delemnstny sequence is cacdiced: it will be re- 
ported, The telemetry aircraft will attempt to determine the capsule bearing 
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at fade or at parachute deployment. If this can be accomplished, the bearing 
and aircraft position will be reported to the southern Command RC-121 or 
Christmas Island, 


AS. 11.6.2 If one of the telemetry aircraft visually acquires the capsule in 

the air or in the water, the position will be reported immediately to the | 
southern Command RC-121 or Christmas Island, The telemetry aircraft will | 
circle the capsule while maintaining 100 percent visual lock-on until arrival 
of a surface vessel or until fuel supply requires return to base. While hover- 
ing over the floating capsule the telemetry aircraft will attempt to provide a 
transmission compatible with the receiving equipment on Christmas Island so 
that the capsule bearing from Christmas Island may be more aa 
determined, 


AS, 12 Hawaiian Control Center Recovery Operations and Communications 


 A5,12,1 The HCC-STC communications will be augmented by the addition of _ 
two voice lines (toll telephone) that will be effective from ETPD - 1 hour until 
ETPD + 4 hours. | 


A5.12.2 The HCC will direct and control acquisition, recovery, and search 
operations of the Christmas Island facility, the telemetry receiving aircraft, 
and the Recovery Forces. The primary communication link between the HCC | 
and the surface elements will be the SSB frequency. The two Victory Ships 
will communicate with the HCC through PMR and the PMR soa aaa ta at 
the HCC. | 


A5.12.3 The HCC will maintain a real-time analysis for integration of all 
inc oming data to determine the most probable impact point and search areas 
and will relay all reported data to the STC immediately. Bearings from HTS, 
South Point, Barking Sands, and the ships will be plotted. The HTS TLM-18 
bearing after the azimuth rate becomes zero and bearings reported from 
South Point and Barking Sands will be relayed to the Command RC-121's by | 
the HCC as soon as possible. 
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A5.12.4 The accuracy of all reported bearings must be considered. The 
accuracy of the HTS TLM-18 antenna is within 1/2°. The accuracy of the | 
South Point TLM-18 antenna is within 1°. The accuracy of the Barking Sands. 
tri-helix antenna is within 5°. The accuracy. of the ipndiehlts antennas at 
South Point and on board the recovery ships is within 7 


A6 POST-RECOVERY OPERATIONS 


46.1 WV-2 Aircraft No, 137890 Data 


A6.1.1 The aircraft will return to the Kodiak Naval Air Station and will de- 
liver all data to the C-54 courier aircraft for delivery to LMSD/61-44, 
Sunnyvale. The tapes will be reproduced at LMSD and a copy transmitted to 
PMR Pt. Mugu for evaluation of the aircraft telemetry system. 


Ab. 2 Dalton Victory Data 


A6.2.1 If the Dalton Victory acquires telemetry data from the capsule, an 
aircraft may pick up the data. This will be done at the discretion of the STC. 





A6.3 Haiti Victory Data 


 A6.3,1 The Haiti Victory will proceed toward Pearl Harbor at the best speed 
of advance immediately after termination of the search operation. If capsule 
telemetry data have been acquired, the two HRS-3 helicopters will fly it to | 
the HCC as soon as the ship reaches HRS-3 range of Hickam Air Force Base. 


A6.4 Christmas Island and JC -54 Telemetry Aircraft Data 


A6.4.1 An aircraft will pick up recovery capsule data acquired by the | 
Christmas Island facility and fly it to Hickam AFB on the day of recovery 
operations. Christmas Island and JC-54 telemetry aircraft data will be de- 
livered to the HCC as soon as possible. 
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A6.5 South Point and Barking Sands Data 


A6.5.1 Data from South Point and Barking Sands Tracking Stations, including 
magnetic tapes, set-up sheets, maps and/or logs of the tracking operation, 
will be hand-carried by PMR personnel, flown to Hickam AFB, and delivered 
to the HCC. | ; 


Ab. 6 - Txansport of Data to Sunnyvale 


Ab. 6.1 All recovery capsule data scquieaa by the receiving facilities in the 
recovery region will be hand-carried to Flight Data Reports, LMSD/61- 44, 
on the first available commercial airline flight. 


Ab. 7 Tracking Station Post-Recovery Operations | 


A6. 7.1 The tracking stations will continue ébcervatiods of the Discovbee: 
Satellite S-band beacon and telemetry transmission until the battery power is 
exhausted, The orbital programmer is programmed as shown in Figure A2. 7. 
Command transmission and tracking after the recovery pass will be at the 
direction of the STC. | 


A? PERSONNEL SUBSYSTEM EVALUATION 


Observation of oe subsystem operations will be required at STC, HCC, 
VTS, KTS and HTS. The data collected will concern: 
a. Operational eenceaies for which no manuals or other documen- 
tation exist 


b. Any disparities in operational pecceduces among the various sta- 
tions, or among the various procedures manuals or documents 


c. Certain critical operations pertaining to tracking, commanding, 

| and data acquisition wherein a failure in the personnel subsystem 
could result in serious degradation in Discoverer system 
performance: | | 
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The specific procedures and operations to be observed will be determined by 
LMSD Personnel Subsystem with the concurrence of Operations Integration. 
Additional required data will be obtained from the various voice tapes. 


A8 TABLES AND siieeieiteieldall 


The following tables and illustrations are applicable to the flight of Discoverer | 
Satellite 1058/ Discoverer Booster 246/AET Payload only. Each table or fig- 
ure is given the basic number of the section of the general STD to which it 
applies, the letter A to denote Appendix material, and a nurnber to sequence 


items in the same category. 
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Table A2~1 | 
_ NOMINAL FLIGHT PLANNING DATA 


ays? yeres 
: eI 


ly 


ne 
i 


it 


or ho°y southbound) 
) or 9° MIB southbound) 


b6*shr, 160°horw 


Aivereft (tyge ani quantity) 6=119"s (9 or 10), W-181's (b), oo 8 talanctry | 


Soefuce ubipe (recovery) 
Surface ship initial iceations 
Surface stip helicopters 


, and, r} ¥ 
fl darter tle a | 


: 2 + 96.6 hours 
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Table A2-2 
net ACQUISITION TO4ES 








* Acquisition only ~ no 1/M readout | 4 
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Table A4-1 


INSTRUMENTATION AND CAPSULE EQUIPMENT REQUIRED 
TO BE OPERATIVE AT LAUNCH 


1. Agena Telemetry 


a. Continuous Channels: 
7 - Payload quantity. 

9 - Payload quantity. 

10 = Payload quantity. 


18 - Payload quantity. 


b. Commutated Channels 


Subcarrier must be present 
Subcarrier must be present 
Subcarrier must be present 
Subcarrier must be sae 


12 - ar ing pd must be present and commutator running; 
point 38 must be present 


13 - Subcarrier must be present and commutator running 


% : 15 - Subcarrier must be present and commutator sunning; points 9, 
© 15, and 17 must be present. Channel 17, commutator points 
7 and 21 are an acceptable So foe Channel 15, commu- 
tator points 15 and/or 17. 


16 - Subcarrier must be present and commutator running; points 2, 
4, 6, 8, 10, 22, 25, and 26 must be present. Channel 3 is an 
acceptable substitution for Channel 16, points 24 and/or 26. 
ery) 1] is an Seren substitution for Channel 16 points 


» and/or 4, 6, 8 


17 - ase must be present and commutator running 


2. Ca e Telemetz and 


ent 


a. Continuous Telemetry Channels 
7 - Subcarrier must be present 
8 - Subcarrier must be present 
11 - Sabcarrier must be present 


b. Acquisition Beacon 


The frequency must be within 1. $ me of the nominal frequency 
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a, Table A5-1_ 
SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1058 





0.1 0.2 
0.2 0.1 
167 its 167 
16T 167 
119 179 
180.5 | 180.5 — 
180.5 190.5 
180.5 180.5 
180.5 180.5 
180.5 180.5 
181 182 
182. 181 
181 281 
‘181 181 
192 192 
192 192 
192 192 
192 192 
192 192 
192 192 
“20h 20h 
221 221 


LOCKHEED AIRCRAFT CORPORATION 


Timer safety circuit 

Uneage gyros | 

Programmed destruct lockout 

Start orbital programmer (paralleled) 


Command 27°/min yew rate (5.0° yaw left) 


Isolate Kol from Beacon 5 

Vehicle pneumatic control | 
Open pneumatics valve — : q 
Fire explosive bolts | 
Fire explosive bolts 

Wire retro-rockets (paralleled) 

Arm pitch end yaw pneumatic control 

Aram integrator correction 

Remove 27°/nin yaw rate | 

Command ~45°/min pitch rate (pitchover 20.8°) 

Arm roll 8/8 command | 


| Fire B/S cover aquib 


Break 26v to N. valve, shut down separation 


‘monitor e 


Fire H/8 cover squib 

+26v to 88/D for brake control (not effective 
until 221 sec) 

Coumand ~2° /min pitch rate from integ. 
potentioneter (stop - 45° fain pitch rate) 
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Table A5-1 (Continued) 





Signal Control Function 





Connect pitch H/S command 


na | ey Arm Beacon 5 timer brake control 
| 221  ea,—ss«d|:s Arm inte. uncaging circuit 
| B21 221 Actuate delay via orbital programmer 
221 222 Roll H/S signal sant 
#201 | em | Programmed 88/D timer delay 
223 | «| Indttate ground Commands 5 or 6- 
} obo 221 | Stop 88/D timer delay (nominally 20 sec) 
957 237. ‘Fire ullage rockets. | 
257 | 237 | Preactivate hydraulics 
ok oo7 237 —Ss«|s-« Deactivate Beacon’ 5 timer brake control 
© 257. | «237 K2] hold-in (Commands 5 and 6 interlock) 
269 | akg | Arm gas generator squib. Energize K28 
| | (piteh and yew pneumatic Off) 
269 akg Comnect accelerometer to integrator 
269 ag Fire helium valve and gas gen. squib (par . ) 
269 aug Engine ignition _ 
270 250 | Pitch and yaw pneumatic off (eases) | 
270 © 250 Open gas generator and He squid fire circuits 
270 250 Open gas generator squib arm circuit 


270 250 Close circuit to T/M off switch 


| #fhis sequence is based upon a nominal trajectory: Orbital programmer set 
‘for 20-sec timer brake delay and no timer brake modification from Beacon 
Channel 5 or 6. 
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Table A5S-1 (Continued) OO <q 
Nominal — Computer | Bignal Control Function 
. Time From Running | | | 
Birsomte Ve eee reer 
270.5 950.5 | Steady state thrust 
383 33 Arn pneumatic (pitch and yaw) 
983 363 Engine cut-off safety switch — 
mUBB6.5 366.5 Disconnect sccelerceeter from integrator 
326.5 366.5 Engine shut down by integrator 
6.5 696.05 Activate pneumatic controls (de-energize me) 
39h «37h 68/L +26v de unregulated 
39h 374 | Bydraulic contfols slut down; shut off ullege 
| : rockets (parelisled) | 
39% 37h Commextl -h0°/min yaw sate 
394 37% Command 0°/min piteb rate | 
394 37% Fire oxidizer, helium, fuel vent valves | | q 
, (paralleled) | 
hg2 472 Start T/M calibrate 
502 482 Stop 7/M calibrate 
502 482 Open engine shut down cireuit, switch extenna, 
on and switch roll and yew gyro 7/M gain | 
502 4g2 Enable Commands 5 end 6. (Alternate recovery 
a pass capability) 
664 6hy Command +3.55°/min pitch rate 
66h 64h Connect roll 8/8 to yaw gyro, yew command 
664 644, Roll accel. output grounded 
664 6h Shut down, +28v reg. ascent only power 
(paralleled) — 
664 — «6bA fuxiliery heater on 
664 6by Flight control gain change 


*#The dial S attag of the integrator when caged is epproxinately 1725 repre- 
senting a velocity-to-be-gained of di + 60, -O fps. 


. 
5 
. 
by 
« 
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Table A5-1 (Continued) 


‘Integrator shut dow 

Phase balance 9 A 

Phase balance $B 

Open accelerometer yover emp return 
ag/D timer off, 8/8 to “low gain 
dom 88/D timer for recovery phase 


Stop integrator caging 
88/D timer on, E/8 off 


Command rms Helga pitch rate (stop +3. 5° /min 
piteh rate | 


® | 7 Ara capsule ejection (squid) 


Command 3. 5*/ain pitch rate (stop “h5*/min 
pitch re 


&8/L aa Circuit 1 
88/L Transfer Circuit 2 
| Discomnect capsule from electrical P.S. 
Birt 2own 88/D timer, ¥/C off, gyro spin motors ¢ 
Command eject (paralleled) | 





| WTime of initiation of recovery phase 
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Table A6-] 
NOMINAL ORBIT SCHEDULE 
(Based on a 93, 5-Minute Period) 










638 363 sec 
12.37 (The sec) 
14.83 (890 sec) 
86.9 — 


















First crossing of 
equator | 
Beacon and T/M off 


Beacon and T/M on - 


reset enable 
Acquire KTS 
65°N latitude (ref) 65 
Reset signel/command 60 
57.6°N latitude (ref) 57.6 
KTS 
Beacon and T/M off ~ 10 
' pveset diegable — 
End of Orbit 1 Oo 
Beacon and T/M on ~ 180.5 Th 
reset enable | | 
Acquire KTS 182.8 65.7 
Reset signsl/command 18h. & 60. 
57.6°N latitude (ref) 185.0 57.6 
Pass 2 KTS ; | 
(N-S) Acquire HTS | 191.2 32. 3, 
21.6°N latitude (ref) 194.0 . 21.6 
‘Beacon and T/M off - 196.8 10 
reset disable | | : 
End of Orbit 2 . . 246.9 of 0 
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@ | | Table A6-1 (Continued) 





‘mea of Orbit 3 7 
End of Orbit & 









footy. / ocemand 

hO.9°R latitude (ref)NBIS 

Beacon and T/M off - 
reset disable 

End of Orbit 6 






9 latitude (ref)ETS 

(S-N) KTS | 

57.6 NW latitude (ref)xvTs } 

Beacon and T/M off - 
reset disable 

End of Orbit 9 
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Table A6-1 (Continued) | 7 a @ | 









Event — 







Acquire H8TS 3 

Beacon and T/M on ~ 
reset enable | 

Reset 8 





reset disable 
End of Orbit 10 — 














| “End of Orbit 11 
11 and 12 0 8=6 En of “Orbit 12 


Beacon and T/M on - 
reset enable 
Acquire NBTS 
| Pass 13 Reset signal/comend 
—(NeS) 42.9°N latitude (ref)NBTS 
Beacon and 1T/M off -— 
reset disable 
End of Ordit 13 









57.6°N latitude (rer JES 
- Beacon and T/M on ~ 


reset enable 
Pass 1% Reset, signal/ccmmand | 
(n-S) 34.8°N latitude (ref)vrs 


Beacon end T/M off - 
reset disable 
End of Orbit 14 


Beacon and T/M on - 
reset enable 
Acquire KTS 


paneh signal /conmand 
Pass 15 57.6 MW latitude (ref)KTS 
(n-8) Acquire VIS 
« 34.8°N latitude (ref) VIS 
Beacon and T/M off ~ | 
reset disable 
End of Orbit 15 
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| @ Table A6-1 (Continued) 







el 
pass 16 Re “estate (ref )KTS 
Rs ohn 
Saad 34.8 Latitude (rer VTS 
Beacon and T/M off - 
reset disable | 
End of Orbit 16 
Beacon and T/M on - 
reset enable 
Acquire Krs 


signal /command 
Pass 17 rr. — (ref )xTs 







oy er latitude (ref )BTS 
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Table Abx2 | a @ 


FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING. 
(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS) 


Cross Latitude (Reference ran 


_ T + | 
Launch | 
Time Time 
(sec) (00) 








- 22 steps | | 7 
5400 | Decrease | 575 | 5285 STs 5819 
20 steps; | | | - 
| 5460 | Decrease | 5228 S30 | 5634 | 5880 | 

{| 14 steps | . 7 -_ s 

5520 | Decrease {| 5282 | 5308 | = | 580% 5940 
8 steps |. | _ | 
5500 | No change) 5334 | Shig | Ba eos, | ® 
5640 | No change| 5368 {| 5503) 6c | 6061 
5700 | Increase | Shi1 | 5558 6074 | 6122 
8 steps | | | | | 

5760 | Increase | 5494 512 | 6134 6182 
7 {| 1h steps | | 3 
5820 | Increase | 5547 5667 6194 | 62k2 
20 steps | a 
5880 | Increase | 5600 5722 6254 | 6302 

| 25 steps | 
5940 | Increase | 5654 | 5776 623 6363 

| 31 steps i 
6000 | Increase {| 5707 5830 | 6373 | 6423 
| ST steps 7 i | | 

6060 | Increase | 5760 5885 ‘| 6383 | 6483 
| he steps 7 | 
6120 Increase | 5813. 5939 | 6493 | 6544 
| 48 steps | i a | 
6180 | Increase} 5066} 5994 6553 | 6605 : 


53 steps 
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Table A6-2 (Continued) 








Cross Latitude {Reference ee) " 


tench) 


(eee) 


Increase 
59 steps 
6300 Increase 
 - | 65 steps 


6360 | Increase 
TO steps 


6420 | Increase 
76 steps 


6480 | As directed 


6540 | As directed 





6600 | As directed 
6660 | As directed 
| 6720 | As directed | 
6780 | As directed 
6840 | As atrectea | 
| 6900 | As directed 
6960 | As atrectea | ¢ 
7020 | As @irectea. 
7080 | As directed 
THO | As directed 
7200 | As directed 
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—Figere A2-1. Nominal Orbit Traces ~ Passes I Through 3 
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Figure A2-2 Nomiaal Orbiy Troces ~ Pesses 5 Through 12 
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Figure A2-3 Nominal Orbit Traces - Pesses 12 Through 18 
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Nomino! Orbit Traces ~ Passes 20 Throvgh 27 


Figure A2-4 


445 720-A 7-004 
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Figere A2-5 Nominal Orbit Troces — Pesses 27 Through 33 
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Figure A2-6. Nominal Orbit Troces — Passes 35 Through 43 
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ON = RESET ENABLE, RADAR PULSE BEACON ON, TELEMETRY PLATES ON 
OFF = RESET DISABLE, RADAR PULSE BEACON OFF, TELEMETRY PLATES OFF 


‘ON THRU OFF = RESET COMMAND CAPASILITY 


LMSD-~4457 20 


= RESET MONITOR (RM) SIGNAL OFF 


SG = RESET MONITOR (RM) SIGNAL ON 


SOX 








SN 


© m= MAXIMUM LATITUDE REACHED WITH ORBIT PLANE INCLINATION IS APPROXIMATELY 79.4 | 
** = RESET ENABLE, RADAR PULSE BEACON, AND TELEMETRY PLATES REMAIN ON AFTER PASS 4. 
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APPENDIX A —TAB 1 
SUPPLEMENTAL TEST INFORMATION 


Al INTRODUCTION | 


This Appendix contains material which supplements the basic text of the 
Orbital Test Directive for Discoverer Satellite Orbital Operations, 
TWRDT 61-8, (OTD), and is applicable only to the flight of Discoverer 


‘Satellite 1114. Each paragraph, table or figure in this appendix is given the 


number of the section si the basic OTD to which it areuee 


- A4 FLIGHT OPERATIONS INFORMATION 


A4.1 Discoverer Satellite 1114 will carry an AET-L payload in a Mark IV 
recovery capsule. A Discoverer Research Payload will be carried by the 
Agena as described in paragraph 4.3.1 of the basic OTD. In addition, the 
Discoverer Satellite 1114 will carry a "Vela Hotel” payload as described in 
paragraph 4.3.2.1 of the basic OTD. The AMR Ascension Island Tracking 
Station will support Vela Hotel data recording during this operation. 


A4,1,1 AMR participation will consist of recording Vela Hotel payload in- 


formation by means of the TLM-18 antenna and associated equipment located 
at Ascension Island. This information will be transmitted via the Satellite 
Telemetry Link 2 (frequency 228. 2 mc, Channels 17, 18, and Bes Trans-~- 


mitter powers will be 8 watts. 


A4,1,.2 The Vela Hotel Telemetry Link 2 will be controlled by the vehicle 
orbital timer; therefore, no external commands will be required to initiate 
data transmission. Brush 9 of the timer will turn on Link 2 only while the 


satellite is within range of Ascension Island. Brush 4 will turn off Link 2. 


The timer is programmed to turn on the transmitter at preselected latitudes 


_ for both southbound and northbound passes. However, a one minute warm-up 


Awl ‘TWRDT 61-8A~1 
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time is designed into the transmitter sanexel system; therefore, although the 
telemetry will be turned ON at definite latitudes, the satellite will not actually 
transmit until approximately four oa eee later, eat on the satellite 
aac 


A4.1.3 The eroavacmed turn-on and turn-off latitudes are as follows: © 
a. Southbound passes, turn on at 14° N latitude, turn off at. 22° Ss 
latitude 


b. Northbound passes, turn on at 28° S latitude, turn off at 8° N 
latitude. | 


A4.1.4 Passes that have been designated for Ascension Island support are 
as follows: (northbound) 3, 18, 19, 34, 50, 65, 66, 81, 82, and (southbound) 
11, 27, 42, 43, 58, 59, 74, and 90. The first active pass, 3, will occur 
approximately four hours after vehicle liftoff. | 


A4.1.5 The STC will support AMR by the following means: 


a. Launch schedule notification, vehicle liftoff time and operation 

| completion or launch cancellation messages will be sent by the 
STC with the first of the series to commence with the T ~ 48 
launch notification message. 


b. <A tracking message will be transmitted to AMR in time to be 
received by AMR no later than thirty minutes before vehicle 
acquisition. This message will be sent for each active pass 

over Ascension Island. The message will include the satellite | 
acquisition beacon and Link 2 frequency deviations if any, the 
antenna pointing information of azimuth and elevation in degrees 
and the expected time of acquisition. The pass mid-point and 
fade point will also be defined by antenna position and time. 


A4.1.6 This information will be transmitted to the AMR superintendent by 
means of 60-wpm teletype patched into the a Operations Building at 
Cape Canaveral. 


| A4.1.7 It is presently planned that all communication will take place via the 
 60-wpm teletype line; however, a voice line between the STC and AMR will be 
placed on standby status for emergency use. 
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A4.1.8 A pass summary is to be relayed by voice from Ascension Island to 
the Range Operations Building and then placed on the 60-wpm teletype to the 
STC following each pass. This message should consist of verification of 
satellite acquisition and data recording, time of acquisition, total time of. 
‘recording, frequency deviations and other commentary deemed appropriate. 
There are no ai data reporting requirements to be placed on AMR. | 


A4. 1.9 The Discoverer Satellite will be transmitting a continuous wave 
beacon (10 milliwatts) on 232.4 mc. This beacon will be the means of acqui- 

- sition by the TLM-18 before the data telemetry commences to transmit. Thus 
the antenna will require two receivers, one being tuned to the acquisition 
beacon on 232.4 me and the second tuned to the Link 2 telemetry frequency 


of 228.2 Ce 


pete "Comm" checks of the 60-wpm teletype line will be required during 
the last eight hours of countdown before liftoff. Other system readiness 
checks (system runs) will not be conducted due to the AMR work load. 


‘A4.1.11 The magnetic tape recordings made at Ascension Island will be _ 
shipped to Mr. R. B. Hutchin, LMSC, Dept. 61-50, Hangar E, AFMTC for 
forwarding to 6594th Test Wing, Sunnyvale. The final tape will be required 
at Sunnyvale five working days oer the completion of AMR support. 


A445 An additional subcycle ideniification mark occurs on all muitiple 
station passes such as types Cc, D, and G. The second station on the satel- | 
lite's path during these passes will have a reset monitor interrupt of 20 sec- 
onds nocereene apEsentaantely at the second station latitude. 


AS PRELAUNCH OPERATIONS 

A5.2.3.3 The list of instrumentation required to be operative at launch will 

be furnished to the STC and the launch squadron by SSD seven days prior to 
launch. | 
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Av. | Re-Entry Selection - _ Nominal and Alternate 


A7. 161 Normal recovery based on the nominal padiod is planned for orbit 
Pass 65 after four days of active orbital life. Passes ‘10, 16, 17, 18, 25, 
(26, 31, 32, 33, 41, 42, 47, 48, 49, 57, 58, 63, 64, 65, 79, 80, and 81 are 
all programmed for re-entry. Passes 79, 80, and 81 provide the capability 
to delay re-entry until Day 5. If emergency re-entry is selected for south-to- 
~ north nighttime Passes 10, 25, 26, 41, 42, 57 and 58, separation will occur 
- on the numbered pass preceding the selected recovery pass with re-entry 
- impact programmed for 24° N latitude. Passes 16, 31, 47, and 63 provide 
_ for re-entry off the West Coast of Mexico with capsule impact programmed 
for 17° N latitude. The re-entry circuit is enabled by sending Command 5 — 
or Command 6, depending upon the pass selected as shown below. The 
re-entry enable command will be sent only by direction of the STC. 


Conamand Structure for Enabling Rec every. Passes 





Commend 5. - Command 6 

Day 1 16, 18 10 (17 
 Day2 — 31, 33 25 7 32 26 
Day 3 47, 49 #&«&24:!1 48 #42 


Day 5 | 79, B) a: | a 


The last southbound pass available for recovery on Day 4 (Pass 65) andon 
Day 5 (Pass 81) can be enabled by ore either Command 5 or Command 6. 


AT7.2 Pexiod Deviation 


The maximum acceptable period deviations for programmed nominal and 
alternate recovery passes are shown below. - ‘These deviations represent 
the maximum and minimum periods that will allow the programmed passes 
to be within the aerial recovery zone. — 
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Maximum Acceptable Period Deviations 


Day Pass = - Period Deviation 
‘< ee ee «95.9 = 103.6 
. 47 90.2- 97.5 

| oe Min - 92.0 

2 31 G52 = 99.7 
| - 33 898 = 93.5 

3 — @%  . 93.5 ~ 96.2 
| 49 | . 8%7- 92.2 

, 63 92.5- 94.4 
oe 64 91.0- 92.9 


66 -89.7— 91.5 
A8 REAL-TIME READOUT REQUIREMENTS 
A8.1 There are no real-time data reporting requirements to be placed on 
A8.2 Discoverer Research Payload real-time readout requirements are not 


” available at time of publication and therefore are not included in Table A8-1. 
They will be provided by TWX when they become available. 
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Table A417 
NOMINAL FLIGHT PLANNING DATA 

























































SATELLITE | 
S/N | 
Mission ree Altitude 
Fuel UDMH, 3762 Ib 
Oxidizer IRFNA, 9490 Ib 
Launch weight 16,069 Ib 
BOOSTER | 
S/N 324 
Fuel RJ-1 
Oxidizer | Liquid oxygen 
_ Leunch weight (including Prrtead) 123,397 Ib - 
LAUNCH ) 
Site VAFB, SM-75-1 Pad } 
Date 
_ Ped ezimuth | 
Launch azimuth — - 
‘Orbital boost time | 
Downrange T/M ship lecation 
Progrommer setting © : 


INJECTION 


23.2° N, 119.2° W 
33 nm (150 sm) 
171.0° 
25,687 ft/sec 





91.0 min | 
273 nm (256 sm) 
130 am (150 sm) 
013 . 7 
22.9° /pess 









Regression rate — averoge 
Reset latitudes 


Inclination angle 
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Table A7-1 
NOMINAL ORBIT SCHEDULE 


| a. ‘TIME FROM LAUNCH 
EVENT (HRO 
—T ; 


Launch | 

Start Orbit 0.0416 

Orbit Injection | 

Beacon, T/M off 

Beacon, T/M on 

—-65°N latitude (ref) 

— RM on 
RM interruption | (20) 
Cross KTS latitude 

RM interruption |! 

25° N ref latitude 
Cross HTS latitude 
Beacon, T/M off 

End of Orbit 1 

Beacon, T/M on 
RMon 
Cross KTS latitude 
RM interruption | (60) 
RM interruption 1] 

- Cross HTS latitude 

Beacon, T/M off 


End of Orbit 3 
End of Orbit 5 — 












































wD , 


wo Ww 





Cross NHS latitude 
Beacon, T/M off 
End of Orbit 7 







oS SERS oS B238B oS*F SE 


Pass 8 - Beacon, T/M on | 
RMon 4 . 
Cross VTS latitude WL? 8 
RM interruption | (80). 3 11.7 3 
Beocon, T/M off 11.8 
End of Orbit 8 | 13.1 
A-~1-10 TWRDT 61-8A-] 
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Table A7-1 (Centinved) 
TIME FROM LAUNCH LOCATION | 
EVENT | rg (DEG NLATITUDE) 
















Cross VTS latitude 
Beccon, T/M off 





Pass 10 | 
RM on | 
Cross HTS loetitude 
RM interruption } (60) 
RM interruption |] 
Cross KTS latitude 
_ Beecon, T/M off 
End of Orbit 10 


eBujoBEES 


emu 
& 
















oG2Gs 





Cross NHS latitude 
Beacon, T/M off 
End of Orbit 14 







Cross VTS latitude 
RM interruption | (80) 
Beacon, T/M off 

End of Orbit 15 






Pass 16 Beacon, T/M on 75 
RM on , & 
Cross KTS latitude 57.6 
RM interruption | (40) | 57.3 
RM interruption |! 35 
Cross VTS latitude 34.8 
Beacon, T/M off 22 
End of Orbit 16 0 
A-l-1] _ TWRDT 61-8A-1 
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| Table 7-1 (Contemed 
TIME FROM LAUNCH LOCATION 
O acr--ss Sar ons oeex rr 
pa T/M on 




















ae KTS latitude 
RM interruption | (60) 
RM interruption |! 
Cross HTS latitude 
Beacon, T/M off 
End of Orbit 17 


Cross KTS latitude 
RM interruption |i 
Cross HTS latitude 

Beacon, T/M off 
End of Orbit 18 


“End of ot 1 
End of Orbit 2 . 





SB 





















41.3 
Cross NHS latitude 42.9 
Beacon, T/M off 60 
End of Orbit 22 0 
25 
400 
— Cross NHS latitude 42.9 
RM interruption | (80) 34.6 45.3 © 
Beacon, T/M off 34.6 60 
35.9 0 
Pass 24 Beocon, T/Mon | 36.0. | 17 
. RM on | 96.0 | 320 
RM iaternaption | (45 36.1 | 34.7 
Cross VTS latitude 36.1 7 34.8 
Beacon, T/M off | 36.1 | §2 
End of Orbit 24 37.4 | 0 
Anlo12 | TWRDT 61-8A-1 
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Table A7-1 (Continued) 


| . | TIME FROM LAUNCH © LOCATION 
PHASE EVENT Gare (DEG N LATITUDE) 
as. | Beacon, T/M on | | | 








RM on 
Gross HTS latitude 
RM interruption | (60) 
RM interruption |] 
Cross KTS latitude 
Beacon, T/M off 
End of Orbit 25 














SIE 
a 

















RM interruption | (20) 
Cross HTS letitude 
RM interruption Il 
Cross KTS lotitude 
Beacon, T/M off 

=e of Orbit 26 


of VES ZV Bue 





Cross NHS latitude 
Beacon, T/M off 
End of Orbit 29 





RM interruption | (80) 
Beacon, T/M off 


Pass 31 : 

| RM on £70 | & 
Cross KTS latitude 47.0 57.6 
RM interruption | (40) — 47.0 57.3 
RM interruption 1! : 47.10 — 5 
Cross VTS \atitude | (47.1 “5 34.8 
Beacon, T/M off —s: 47.1 3 . 22 
End of Orbit 31 | 48.0. : 0 
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Table A7-1 (Couttaved 












| ime Pre ic _ LOCATION | 
re ee ee eee ee 
7 Beacon, T/M on 48.4 | OB | 
| 42.5 60 | | 
2.5 
48.7 
BT 
48.7 
0.5 





eepese 


2 
ot AD 





















-) 
4 
42.9 
44 
‘o 
9 
i Pass 38 Beacon, T/M on 2 
| RM en ” 
RM interruption | (20) 41.3 
Cross NHS latitude 42.9 
Beacon, T/M off 60 


KY] ars 
34.7 
34.8 i 
52 
; é 
A-1-14_ TWRDT 61-8A-1 
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Table A7-1 (Centinved) 


TM FROM LAUNCH LOCATION 
ces) (DEG N anne 













RM interruption | (80) 
Beacon, T/M off 





Pass 47 
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ie | ‘Table A7-1 (Continued . s, 

: TME FROM LAUNCH - LOCATIGN 
——s (r® (DEG N LATITUDE) 

, | ‘7997 } 75 
Se oo 


Cross KTS latitude 
RM interruption | (60) 
RM interruption |] 
Cross HTS latitude 
Beacon, T/M off 


















Cross KTS latitude 
RM interruption Il 

Cross HTS latitude 
Beacon, T/M off 






RM interruption | (60) 
End of Orbit 53 


y 























RM interruption! (20) 
Cross NHS latitude - 
Beacon, T/M off 

End of Orbit 54 

Beacon, T/M on 

.. RM eon | 

Cross VTS latitude 


RM interruption | (80) 
Beacon, T/M off 








co ~ 


Cross VTS latitude 
Beacon, T/M off 
End of Orbit 56 


OBER RS OBYRKToSHPSSR 
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“Table AJ-1 (Contineed) 


— 
(HRD (DES n egg 







Cross HTS latitude 
RM interruption I! 
Cross KTS lotitude 






RM interruption | (80) 
Cross VTS latitude 
Beacon, T/M off 








75 





RM on & 
Cross KTS latitude 57.6 
RM interruption { (40) 57.3 
RM interruption I} | 35 
Cross VTS latitude 95.5 34.8 
Beacon, T/M off — «95.5 22 
End of Orbit 63 96.4 0 
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‘Teble A7-1 (Coatinved) 


— FROM LAUNCH LOCATION 
Re (DEG N LATITUDE) 


Cross KTS latitude — 
| RM interruption | (60) 
RM interruption I! 
Cross HTS latitude 
Beacon, T/A off 


End of Orbit 64 


Gass KTS latitude 
RM interruption fi 
Cross HTS latitude | 
Beacon, T/M off 
End of Orbit 65 
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Seas Wot Slee res 
; PASS v4 CHANNE! 
NO 
ee ees (ee | ee ee ees eT Tee Ee | eS 


NOTE: | 7 | | 
READOUT (c) - COMPARE CHANNEL 6 WAVE TRAIN WITH NOMINAL WAVE TRAIN BELOW. REPORT PRESENCE OR ABSENCE 
READOUT (b) — REPORT THE TIME (20.5 SEC) OF THE START OF THE WAVE TRAIN AND THE DURATION (25 SEC) OF THE WAVE TRAIN. 


READOUT (c) - REPORT THE ELAPSED TIME (TO THE NEAREST 0.1 SECOND) REQUIRED FOR 100 PULSES COUNTED FROM LEADING 
EDGE TO LEADING EDGE AFTER AT LEAST 20 PULSES FROM THE WAVE TRAIN START. REPORT THE NUMBER OF 
GROUP LEVEL SHIFTS WITHIN THIS 100 PULSE PERIOD. REQUESTED DATA ON REV. 9, 24, AND 40 SHALL BE MADE 
AVAILABLE AT THE EARLIEST POSSIBLE TIME AFTER ACQUISITION. | 
READOUT (d) -— REPORT VOLTAGE LEVEL AT START, MIDOLE, AND END OF PASS OF COMMUTATED POINTS 9 (AET 40) AND 
13(AET 48) ON CHANNEL. 12 TO AT LEAST 2% BANDWIDTH (0.1 VOLT). 


: | | CHANNEL, 6 (ART 52 WAVE TRAM 
PULSES (26 PER SECOND) | | | 
' GROUP LEVEL. mHiFT 
2 
F | | 
3 3 : 
4 ' ‘ 
_}----——- 
é 
rese 
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Figure A2-1(a) Nominal Orbit Traces — Leunch Through Puss 12 
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Figure A2-1(d) Nominal Orbit Traces — Passes 44 Throvgh 59 
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Figure A2-1(e) Nominal Orbit Treces — Posses 60 Throwgh 75 
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Figure A2-1(f}) Nominel Orbis Traces ~ Pesses 76 Throgh 90 
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fm Advanced Engineering Zest Payload (ABIL) will be used for this flight. 
The AMI-L configuration will utilize a low altitnie orbit of 130 nautical 
miles perigee. The active life of the satellite will be four days 
scheduled recovery on orbit 65. | eS 


Discoverer Booster Vehicle 


: 


Vehicle 300, as received at VAFB, incorporates ports in the LOX pump inducer 
in an attempt to reduce 20 CPS longitudinal oscillations. 


Discoverer Research m (DRP). This program consists basically of the 

ug. modules with which to conduct research test 
experiments. ‘These modules (DRP kits) are designed for ready interchange-~ 
ee ee eee eee capability of installation or removal at the 
launch base. 


ia reece Sac tinkin WEA be geovided as 0 Genii tied “eabapeten an 620 fom: 

The research payload kit No. 3B has been selected for 1115; however, certain 
may be deleted without affecting vehicle readiness s and reprogrammed 

for later vehicles. | | : 

The DRP kit for 1115 consists of the following itens: 

1. §§ Commmications Package 

2. Research Component Package 

3. GRD Package 

kh, University of Tilinois adic Propagation Package 


the research 7/M trananitter vill ca ca Ue vena eracmay ae Cave 
covery capsule T/M. ‘The research £/M transmitter is interlocked with the 
recovery system and will not turn on during the recovery pass. Discoverer 
research components will be programmed by the orbital progremer and will 
not require ground ccmmands. 
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Perigee 
 Beeentricity | | 
Average Regression Rate 
Inclination Angle 
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APPENDIX A.2 
From Launch ( 65C Function | 
%-0 - Yertioal Littott with Agena payload and vertical lia 
: | for approximately 17 seconds. i ae 
169,000 ¢ 3% LB. 
+2 7 Roll, about a vertical axis at a rol) rate of 0.7300 
to | bai/Eeo to « pitch plane extmuth of 172 IBd. 
T+ 15 | 
+17 | alles linia hel cia eli os adidas 
to 
T + 130 | a Pitch Rates (pm0/sBC) 
0 tolT 7 
70 to 90 oBhes 
90 to 130 0. 32308 
130 to burnout 0. 
1h9 + 5 main engine cubofr (WB00) with velocity not below 


¥r/seC of nominal vel ue. 


5 


WECO +9 Vernier engine cutoff (VECO) 9.0 (+ 0.9) SEC after NECO. 
| Flight path angle st VECO within +") DBG of nominal 
elevation and azimuth. 
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APPENDIX A.3 | 
Will be released vhen evailsble. 
“*Pageg A-17-8, 9, 10, and 12 will be added 
at that tine. : - 
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Mein Liquid Oxygen Tank Pressure 
Main Fuel Tank Pressure | 


Nitrogen Storage Tank Bottle Pressure 


High Pressure Missile Bottle Pressure 
Vernier Fuel Start Tank Pressure 
Vernier Liquid Oxygen Start Tank 





ere ye CNeure ey my Toy em 


Pressure 
| Engine Regulator Discharge Pressure | 
Liguid Oxygen Storage Tank Pressure en @ 
Control Manifold Pressure — : 
 ‘Pransducer 5 Volt Supply 
_ Hydraulic Return Pressure 
. - 
@ 
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APPENDIX A.7 
AcTo1 Airframe Modifications — 
| : A¥ 1 . sce the wea ene alae, 
wo” Install. Destructor Kit 5726436. 
AP 3 (FPR4) © ‘Install. Discoverer Satellite adapter. 
ar — Install interstage banding straps. 
AF 5 (FPR 63) . | Wouity missile hydrenlic power pack structure. 
AF 7 (¥ER 79) Relocate propellant drip shield. 
arsS - Paint booster umber anf place DAC eublen 
‘AP 9 (FPR 125) Pisce centerline mzkings on booster, 
Ac7.2 Propulsion system Modifications — 
a ae Rework turbine exhaust extension duct. 
PP 2 | Rework lube ofl tank vent line. 
FP 3 3 re eh ne 
PPS Dri. hole in LOX float awiteh cup (4722874 3). 
PP 6 (FPR 108) Modify booster LOX tank pressurization line. 
PP 7 (FPR 131) Rework support bracket to provide support — 
| for flex hose. 
PP 9 (FPR 145) Modify MECO circuit (FIP eviteh vent port). 
PP 11 (FPR 155) — check valve in LOX pressurization 
PP 12 (FPR 178) i aiiee Giliuiiadeeidl saan alk sedi Mth 
| heat exchanger sata te eens emer 
Ac723 Control System Modifications | 
| csi | : iba’ Mis seats OF tel Widget Gece: 
ee 
A-17=24, | 
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- APPRNDIX A.7 (COmE'D) 
BOOSTER MODIFICATIONS 


Tac bh5o25-315 
--31115/308— 


A.Tob 


Cs 7 


Cs 9 (FPR 62) 


C8 10 (FPR 179) 


C8 11 (FPR 181) 
CS 12 (FPR 182) 


Cut the progremer tepe for the eppropriete 
flight plan. 


thorten the length of each main actuator 
by 0.140 inch. : 


heat sage iu Ge gevgeenae and ce 


Replace 
' Place the four fixed pitch progrem resistors 
with standard value resistors. 


Add a capacitor to the HI networks to re- 
duce gyro ee ee eee 
rete tuning networks e 

Modify pitch rete loop in flight controller. 


Rework actuator potentiometer receptacle. 


‘Modify shaping network to encapsulate. 


Electrical System Nodifications 


ES 2 

Es 3 

Es 

BS 5 

Bs 6 (FPR 69) 


ES 7 (FPR 91) 


38 9 (FPR 122) 


ES 10 (FPR 116) 
ES 12 (FPR 148) 


ES 1b (FPR 176) | 


LOCKHEED AIRCRAFT CORPORATION 


- . @enpe ie? 


rene 


Disable the turbine overspeed trip switch. 
Rework the MECO circuit wixing to permit 
engine reset when the Discoverer Booster is 
on internal power. 


ee ee eee 


. transients. 


Remove the NECO mein engine centering 
capability. 


Tnstall VECO tiner ffiter network in the 
booster DC J-Box. 


Change wiring to prevent MECO et liftoff. 
Rework IM-2l wiring for. BTL guidance. 


‘Remove and replace wire splices. 
‘Modify missile gyro spin motor circuits. 


Add one cell to HRI Battery to provile IS, 
voltage requirement. 
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APPENDIX ae ( om" D) 


ATS Instrumentation aysten Modifications 


Il Modify the signal distrioution unit in the 
| to 


 «AW/DKE-15 signal conversion package 
accommodate Phase IT and BL instrumentation. 


I2 Install the range safety interface Flug P-1. | 
I3 | Connect the instrumentation kit ground to the 
| missile ground. — 
r4 | Ada a coaxial tee to the telemetry antenna 
I5 ey Oe eis See Pe iia 
| mental strengthening. 
I 7 (FPR 56) | Install hydraulic system pressure » transducer 
a and associated instrusentetion circuitry. 
r 8 Install one Yardney silver cell, battery to 
| 7 power Renge Safety Receiver No. 2. — 
19 (FPRS53) § Modify the AN/IKT-15 telemetry package signal 
} distribution unit to “cross-strep” internally 
| all the ; 
I 10 (FPR 75) Rework pitch and yaw comand instrumentation 
i AC-AMP demodulator. 
I 12 (FPR 7) Rework range safety battery to add one cell. 
I 16 (FPR 9) Provide V0O calibretions for BTL, FM Channel 12. 
I 20 (FPR 98) Modify amplifier demodulators for pitch and yaw 
|  COumands. -_ 7 | 
I 23 (FPR 119) Separate VE No. 1 and VE No. 2 yaw position 
| parancters. : | 


| 126 (FPR125) —- Develop instrumentation lines to new pickup port. 
I 37 (FPR 162) Revise channel assignments to conform with 
design nemo St. 
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| APPENDIX A.8 
“G3) (mor ota) 
DRY DISCOVERER BOOSTER 6,656 a 
Pressurization Gas | | 439 
Unused. Lube oil 52 | 
| Residual Propellant - 600 
(0.6% Residuals) 5,17" 525.3 
Vernier Propellant Burned 5 
BOOSTER AT MAIN STAGE BURNOUT . 
(0.6% Residuals) 8,45 — 526.6 
Propellant Burned 99,002 
FUeL. ose evceee cece 32,029 
Liquid Oxygen. ....- 66,973 
- Pressurization Gas Overboard 121 
Vernier Propellant Overboard a 
Lube Oil Used come 5 
LIFIOFF 207,491 = 2h.0 
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IMBC 4h5925-B-15 
1225/3288 «~~ 


é AO- 100 transducer has been authorised for the flight. Te 4 48 not. 
installed. 


available, the specified 0 - 200 transducer will be 


: mt 
* 
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INC h4s92s-B-15 
.1215/328 


100-FPS, 17-Bit Binary-Coded. Timing, Modulated on 1 XC 


1-PP8, 17-Bit, Binary-Coded. Tiniog, Modulated on 1 KC; 
‘Y7-KC Bpeedlock 


Receiver Ho. 1, 50-KD yow and Flutter (Vadeo Ho. ieemeail 
for Telemetry Kit Ho. oe 


Receiver No. 2, oe oe ae eee (eee 2 Primary) 
for Telemetry Kit Ho. 2 


Receiver No. 3, 50-KD Wow and Flutter (Video No. 1 Becond- 
ary) for Telemetry Kit t No. 1 


Receiver Ho. 4, 50-o Wow and Fintter (Video Bo. 2 Beconi~ | 
ary) for Telemetry Kit No. 2 


1-KC Nodulated Liftoff Signal, AGC No. 1 (5.8 XC), AGC 
Wo. 2 (10.5 KC), AGC No. 3 (22 xx), Voice 30 KC) 





NOTE: All Discoverer booster magnetic tapes shall be retained 
for six months after the recording date 


* Wired on duplicate channels to increase statistical probability 
of data return. : 


163 The standard deviation for IRIG channels is +7.5%. Subearrier 
vscillators within the AN/DKD-15 telemetry set are designed 
with a nominal devistion of +7.2% from the standard IRIG center 
frequency. 

“H+ Events will be indicated: ee ae ee eee 
Switch, 20%; MECO, 10%; VECO, 5%. 
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